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PHS CONSULTING PROSPECTUS  

(REGISTERED:FYNBOSLAND 323 CC 2005/081216/23) 

 

PHS CONSULTING IS ENVIRONMENTAL, HERITAGE, LAND USE AND 

 ECO-TOURISM PLANNERS AND PRACTITIONERS 

 

We have been providing professional services to the private and public sector 

since 1999. These include the agricultural, industrial, mining, urban, rural 

development and conservation sectors. We cover the entire sphere of 

legislative procedures required for development authorisation and 

compliance. 

 

 

OUR TEAM  

PAUL SLABBERT (Managing Member)graduated from the Potchefstroom 

University in 1995 with an honours degree B Art EtScien. His passion for 

environmental, heritage & land-use planning with knowledge of associated 

management strategies enable him to facilitate with all role players and to 

implement workable policies. His experience in rural and urban conservation 

with the emphasis on environmental impact and management with focus on 

sustainable development enabled him to publish various publications. He has 

hands-on expertise in the heritage, conservation and recreation disciplines 

with the emphasis on creating economic and employment opportunities. 

With sufficient practical experience in terms of the criteria of the Interim 
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Certificate Board for Environmental Assessment Practitioners of South Africa 

(EAPSA) for registration, Paul was registered as an Environmental Assessment 

Practitioner. He is also a member of the International Association for Impact 

Assessment (IAIA) and accredited with the Association of Professional 

Heritage Practitioners - Western Cape (APHP). 

 

Professional Registration & Membership: 

- Registered Impact Practitioner -  Environmental Assessment 

Practitioners Association of South Africa (EAPASA). Registration Number 

2019/1036 

- Professional Certified Member of the Association of Professional 

Heritage Practitioners (APHP) 

- Professional Member of the International Association for Impact 

Assessment (IAIA) 

 

Amanda Fritz-Whyte graduated from Nelson Mandela Metropolitan 

University in 1998 with a Bachelors of Science Honours Degree in Geology, 

after which she completed a Masters Degree of Science in Water Resource 

Management in 2006 through University of Pretoria. She has 19 years 

experience in environmental management in the mining, motor 

manufacturing and construction industries, with specific reference to impact 

assessment, pollution management, EMS, water use licensing and auditing. 

 

Professional Registration & Membership: 

- Registered with South African Council of Natural Scientific Professions 

(SACNASP nr:118385) 

- Professional Member of the International Association for Impact 

Assessment SA (IAIAsa) 

- Professional Fellow Member of Water Institute of South Africa (WISA) 

- Registered Impact Practitioner - Environmental Assessment Practitioners 

Association of South Africa (EAPASA). Registration Number 2019/367 
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Nadine Duncanobtained a Bachelor of Science Honours Degree in 

Geography as well as a Bachelor of Science Degree in Landscape 

Architecture- both from the University of Pretoria. With 14years experience in 

Impact Assessments and environmental management and a passion for 

sustainable development, responsibilities included Project Management, 

conducting Environmental Impact Assessments (Scoping/EIA’s & BA’s), 

Environmental Management Programmes, Public Participation Process 

facilitation, Open Space Planning, compilation of Environmental 

Management Frameworks and legal reviews. She is proficient in Geographic 

Information System (GIS) software and has a good understanding of the laws 

and regulations relating to air quality, water, biodiversity, heritage, and waste 

management in South Africa. 

 

SERVICES  

PHS consults across Southern Africa, and also specialises in Angolan and 

Zambian Environmental Impact Assessments 

 

Our services include: 

- Scoping and Environmental Impact Assessment 

- Basic Assessment 

- Heritage Impact Assessment 

- Visual Impact Assessment 

- Environmental Management Plans and Programmes 

- Environmental Control officer 

- Adhoc Setback Line Applications 

- Public Participation 

- Water Use Licence Applications, General Authorisation registrations 

and borehole registrations 

- Water Tribunal Appeals 

- Waste Management 

- Estuarine / Marine Consulting 
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- River Rehabilitation 

- S24G Applications 

- Maintenance Management Plans 

- Eco Tourism Planning 

 

Corporate Responsibility: 

 

- For overview of social and community engagement visit 

www.africanvisionfoundation.co.za 

 

 

Advanced Legislative Knowledge: 

 

Providing specialist services and managing and driving projects related to the 

following legislation: 

- National Environmental Management Act (Act No. 107 of 1998) and 

2017 Regulations; 

- Environmental Conservation Act (Act No. 73 of 1989); 

- National Heritage Resources Act (Act No. 25 of 1999); 

- Land Use Planning Ordinance (Ordinance 15 of 1985); 

- National Environmental Management: Integrated Coastal 

Management Act (Act No. 24 of 2008); 

- National Environmental Management: Waste Act (Act No. 59 of 2008); 

- National Environmental Management: Air Quality Act (Act No. 39 of 

2004); 

- Mineral and Petroleum Resources Development Act (Act No. 28 of 

2002); 

- National Water Act (Act 36 of 1998) and Regulations; 

- National Water Services Act (Act 108 of 1997). 
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CONTACT 

 

PAUL SLABBERT 

Hermanus Office 

082 740 8046 

paul@phsconsulting.co.za 

 

________________________ 

 

 

AMANDA FRITZ-WHYTE 

Bloubergstrand Office 

082 327 2100 

amanda@phsconsulting.co.za 

 

___________________________ 

 

 

NADINE DUNCAN 

Camps Bay Office 

072 231 4439 

nadine@phsconsulting.co.za 

_____________________________ 

Landline:  028 312 1734 

Fax: 086 508 3249 

 

 P O Box 1752 

Hermanus 7200 

South Africa 



 

APPENDIX B:  

LOCALITY MAP





 

APPENDIX C:  

PROJECT FLOW DIAGRAM



Mining, Processing and rehabilitation plan 

Walviskop, Port Nolloth, Northen Cape 

Phase 1: 

Construction 

Phase - Plant 

Area and 

Infrastructure

Road works 

Acces road to 
be upgraded 

for distance of 
approximately 

200m. 

Plant area 

(250m2)

The enite plant will 
have a plastic lining to 

contain all possible 
sea water drainage as 
well as a berm around 
it to contain spillage 

runoff.

Fuel storage area, including 68 000L 
diesel tank. Aboveground and bunded.

Diesel generator.

Bag storage area.

Laboratory.

Ablution block c/w sewage and waste 
disposal facilities.

Office Block.

Tea room.

Wet Concentrator Plant (WCP)

Process water dam. 

ROM stockpile gantry; feed bin and 
feed conveyor. 

Workshop and storage shed. 

Main pipe spine consists of 3 lines: a water line 
transporting water from the process water dam 
to the mining operation, a tailings line returing 
WCP tailings to the beach and running adjacent 
to the water line, and a line transporting ROM 
slurry to the WCP from the mining operation.  

Phase 2: Mining 

operation 

Beach 
material/slurry 
pumped at 260 
tonnes per hour 
into main pipe 

spine along beach 
via excavator fitted 
with dredge pump.

Sediment is 
pumped from 

mining area in surf 
zone and breaker 
zone to the beach 

via 250mm 
diameter pipe to 

the WCP.

Mining operation 
will receive water 

via main pipe spine 
from a process 

water dam.

The process water 
dam will be fed 

from a single fixed 
sea water intake 

located close to the 
WCP at 360m3/h.

Phase 3: 

Processing

Wet Concentrator 
Plant (WCP) will 

receive sediment at 
a rate of 

approximately 
260t/h. Some 5 -

10% of this will be 
retained as 

concentrate and the 
remaining 90 to 

95% will be 
discarded as 

tailings.

The plant will 
use sea water from 
the process water 

dam

Processing waste 
deposits and 

evaporation ponds 
(salt) 

Phase 4: Waste 

Disposal 

The non heavy 
mineral sand and 

oversize gravel 
fraction tailings 

from the WCP on is 
considered waste 
and gets returned 
to the surf zone by 
means of gravity 
flow and gets re-
distributed and 

deposited by the 
wave action on the 

beach.

Phase 5: Stockpile 

and removal of 

heavy minerals 

Phase 6: 

Rehabilitation

and closure

Rehabilitation of 

access roads

2-3 years of 
maintenance and 

aftercare 

Water management 

General surface 
rehab and grassing 

Rehabilitation of 
overburden and 

spoils

Demolition of 
housing and 

facilities

Opencast 
rehabilitation 

including final voids 
and ramps

Demolition of 
reinforced concrete 

structures

Demolition of steel 
buildings & 
structures

Dismantling of 

processing plant

USER
Typewritten Text
Dispatch to Client

USER
Typewritten Text

USER
Typewritten Text

USER
Typewritten Text

USER
Typewritten Text



 

APPENDIX D-1:  

MARINE ECOLOGY IMPACT ASSESSMENT



 

 

BASIC ASSESSMENT AS PART OF THE APPLICATION FOR A  

MINING PERMIT FOR HEAVY MINERALS, NORTHERN CAPE 

 
 

 
 

Marine Ecology Assessment 
 

 
 

Prepared for: 
 
 
 
 
 

PHS Consulting  
 
 
 
 

On behalf of: 
 
 

Whale Head Minerals (Pty) Ltd 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

April 2020 
  



 

BASIC ASSESSMENT AS PART OF THE APPLICATION FOR A  

MINING PERMIT FOR HEAVY MINERALS, NORTHERN CAPE 

 

 

 

MARINE ECOLOGY ASSESSMENT 
 

 

 

 

 

Prepared for 

 

PHS Consulting 

 

 

 

 

On behalf of: 

 

Whale Head Minerals (Pty) Ltd 

 

 

Prepared by 

 

Andrea Pulfrich 

Pisces Environmental Services (Pty) Ltd 

 

 

April2020 

 

 

 

 

 

 

 

 

 

 



 

 

OWNERSHIP OF REPORTS AND COPYRIGHTS 

This document is the property of the author. The information, ideas and structure are subject to the copyright 

laws or statutes of South Africa and may not be reproduced in part or in whole, or disclosed to a third party, 

without prior written permission of the author. 

Copyright in all documents, drawings and records, whether produced manually or electronically, that form part 

of this report shall vest in Pisces Environmental Services (Pty) Ltd. None of the documents, drawings or records 

may be used or applied in any manner, nor may they be reproduced or transmitted in any form or by any means 

whatsoever for or to any other person, without the prior written consent of Pisces, except when they are 

reproduced for purposes of the report objectives as part of the BAR undertaken by PHS Consulting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact Details: 

 

Andrea Pulfrich 

Pisces Environmental Services 

PO Box 302, McGregor6708, South Africa, 

Tel: +27 21 782 9553 

E-mail: apulfrich@pisces.co.za 

Website: www.pisces.co.za 

 



MARINE ECOLOG

         Pisces Environmental Services 

TABLE OF CONTENTS 

 

ABBREVIATIONS and UNITS ........

GLOSSARY v 

1. GENERAL INTRODUCTION

1.1. Scope of Work ...

1.2. Approach to the 

1.2.1  Assumptio

1.2.2  Impact Ass

2. DESCRIPTION OF THE PRO

2.1. Introduction ......

2.2. Previous Mining H

2.3. Proposed Mining 

3. DESCRIPTION OF THE BAS

3.1. Geophysical Char

3.1.1  Bathymetr

3.1.2  Coastal Ge

3.2. Biophysical Chara

3.2.1  Wind Patt

3.2.2  Large-Scal

3.2.3  Waves and

3.2.4  Water .....

3.2.5  Upwelling

3.2.6  Organic In

3.2.7  Low Oxyge

3.2.8  Turbidity 

3.3. The Biological En

3.3.1  Sandy and

3.3.2  Rocky Sub

3.3.2.1 

3.3.2.2 

3.3.3 The Wat

3.3.3.1 

3.3.3.2 

3.3.3.3 

3.3.3.4 

3.3.3.5 

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

...............................................................

ON ...........................................................

..............................................................

e Study ....................................................

tions, Limitations and Information Gaps .............

Assessment Methodology ................................

ROPOSED PROJECT ......................................

...............................................................

g History ...................................................

g Approach ...............................................

ASELINE MARINE ENVIRONMENT .......................

haracteristics ..............................................

etry and Coastal Topography ...........................

 Geology and Seabed Geomorphology ................

aracteristics ...............................................

tterns ......................................................

cale Circulation and Coastal Currents ................

nd Tides ...................................................

...............................................................

ng & Plankton Production ...............................

 Inputs ......................................................

ygen Events ................................................

 ............................................................

 Environment ..............................................

nd Unconsolidated Habitats and Biota ...............

ubstrate Habitats and Biota ............................

 Intertidal Rocky Shores .............................

 Rocky Subtidal Habitat and Kelp Beds ...........

ater Body ..................................................

 Plankton ...............................................

 Pelagic Fish ...........................................

 Turtles .................................................

 Seabirds ...............................................

 Marine Mammals .....................................

INING 

i 

.......................... iii 

........................... 1 

........................... 1 

........................... 1 

........................... 2 

........................... 2 

........................... 6 

......................... 6 

........................... 6 

........................... 7 

......................... 10 

......................... 10 

......................... 10 

......................... 11 

......................... 12 

......................... 12 

......................... 13 

......................... 16 

......................... 16 

......................... 18 

......................... 18 

......................... 19 

......................... 20 

......................... 23 

......................... 24 

......................... 29 

......................... 29 

......................... 32 

......................... 34 

......................... 34 

......................... 36 

......................... 38 

......................... 39 

......................... 40 



MARINE ECOLOG

         Pisces Environmental Services 

3.4. Other Uses of the

3.4.1  Beneficial

3.4.1.1  

3.4.1.2  

3.4.1.3  

3.4.1.4  

3.4.1.5  

3.4.2  Conservat

3.4.3  Threat Sta

4. IDENTIFICATION AND ASS

4.1. Identification of 

4.2. Assessment of Di

4.2.1 Physical 

4.2.1.1 

4.2.1.2 

4.2.1.3 

4.2.2 Changes

4.2.3 Disturba

4.2.4 Accident

4.3. Assessment of Ind

4.3.1 Increase

4.3.2 Hypoxia

4.3.3 Sedimen

4.3.4 Impacts 

4.4. No-development 

4.5. Cumulative Impa

4.6. Project Controls 

5. CONCLUSIONS ..............

5.1. Environmental Ac

5.2. Mitigation Measu

6. LITERATURE CITED ........

 

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

the Area ....................................................

ial Uses .....................................................

1  Diamond Mining ........................................

2  Kelp Collecting ........................................

3  Rock Lobster Fishery ..................................

4  Recreational Fisheries ................................

5  Mariculture .............................................

ation Areas and Marine Protected Areas .............

Status and Vulnerable Marine Ecosystems ...........

SSESSMENT OF IMPACTS OF COASTAL MINING ON M

of Impacts .................................................

 Direct Impacts ............................................

al disturbance of benthic habitats ....................

 Disturbance and loss of supratidal habitats and

 Disturbance and loss of invertebrate macrofaun

 Smothering of benthic biota by discarded tailin

es in Biophysical Characteristics ......................

bance of coastal biota by noise .......................

nts and Emergencies ....................................

 Indirect Impacts ..........................................

sed water turbidity and reduced light penetration

ia ............................................................

ent mobilisation and redistribution ...................

ts on higher-order consumers ..........................

nt Alternative .............................................

pacts ........................................................

 ............................................................

...............................................................

Acceptability and Impact Statement ................

sures and Management Actions ........................

...............................................................

INING 

ii 

......................... 47 

......................... 47 

......................... 47 

......................... 47 

........................ 48 

......................... 49 

......................... 50 

......................... 51 

......................... 52 

 MARINE FAUNA ..... 53 

......................... 53 

......................... 55 

......................... 55 

nd associated biota 55 

una ................... 58 

lings ................... 60 

......................... 64 

......................... 66 

......................... 67 

......................... 68 

on ...................... 68 

......................... 70 

......................... 71 

......................... 73 

......................... 74 

......................... 74 

......................... 75 

......................... 77 

......................... 77 

......................... 78 

......................... 79 



MARINE ECOLOG

         Pisces Environmental Services 

ABBREVIATIONS and UNITS

 

BCC  Benguela Curren

BCLME   Benguela Curren

cm  centimetres 

cm/s  centimetres per 

CBD  Convention of Bi

CITES  Convention on In

CMS  Centre for Marin

CSIR  Council for Scien

DAFF  Department of A

E  East 

EBSA  Ecologically or B

ECOP  Environmental C

EIA  Environmental Im

EMPr  Environmental M

FAO  Food and Agricul

g C/m2/day grams Carbon pe

GIS  Global Informati

ha  hectares 

HABs  Harmful Algal Blo

HWS  High Water Sprin

IUCN  International Uni

IWC  International Wh

km  kilometre 

km2  square kilometre

km/h  kilometres per h

kts  knots 

MPA  Marine Protected

m  metres 

m2  square metres 

m3  cubic metre 

m3/h  cubic metre per 

mm  millimetres 

mg/l  milligrams per lit

N  north 

NE  Northeast 

NDP  Namibian Dolphi

NEMA  National Environ

NNW  north-northwest

NW  north-west 

PIM  Particulate Inorg

POM  Particulate Orga

S  south 

SACW  South Atlantic Ce

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

ITS 

ent Commission 

ent Large Marine Ecosystem 

er second 

 Biological Diversity 

 International Trade in Endangered Species 

rine Studies 

ientific and Industrial Research 

f Agriculture, Forestry and Fisheries 

 Biologically Significant Area 

l Code of Practice 

l Impact Assessment 

l Management Programme 

cultural Organisation 

per square metre per day 

tion System 

Blooms 

ring 

nion for the Conservation of Nature 

haling Commission 

tre 

 hour 

ted Area 

er hour 

 litre 

hin Project 

onmental Management Act 

st 

rganic Matter 

ganic Matter 

 Central Water 

INING 

iii 



MARINE ECOLOG

         Pisces Environmental Services 

SADCO  Southern Africa D

SANBI  South African Na

SLR  SLR Consulting (S

SSW  South-southwest

SW  south-west 

tons/h  tons per hour 

tons/km2 tons per square k

TAC  Total Allowable C

TSPM  Total Suspended

UNEP  United Nations E

VMEs  Vulnerable Marin

VOS   Voluntary Observ

WCP  Wet Concentrato

WSP  WSP Coastal and P

wt%  percentage weig

µm  micrometre/mic

µM  microMol 

°C  degrees Centigra

%  percent 

‰  parts per thousa

~  approximately 

<  less than 

>  greater than 

± SD  plus/minus one S

 

 

 

 

  

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

a Data Centre for Oceanography 

National Biodiversity Institute 

 (South Africa) (Pty) Ltd 

st 

e kilometre 

le Catch 

ed Particlate Matter 

s Environmental Programme 

rine Ecosystems 

erving Ships 

tor Plant 

 Port Engineers 

ight 

icron 

grade 

sand 

e Standard Deviation 

 

INING 

iv 



MARINE ECOLOG

         Pisces Environmental Services 

GLOSSARY 

 
Anti-cyclonic An exte

Hemisph

Benthic  Referrin
rivers, p

Benthos The sum

Benthic organisms Organism

Biodiversity The var
genes th
a part. 

Biomass The livin
basis. 

Biota The sum

Bivalve A mollus

Community structure All the t

Community An assem
occupyin

Cyclonic An atmo
about a 

Dissolved oxygen (DO) Oxygen 
pressure

Epifauna Organism
or capab

Ecosystem A comm
the non

Euphotic/photic zone the zone
intensity
sunlight

Habitat  The pla
surround

Hypoxic Deficien

Infauna Animals 
interstit

Intertidal The area

Macrofauna Animals 

Macrophyte  A memb
large aq

Meiofauna Animals 

Mariculture Cultivat

Marine environment Marine e
open-oc

Pelagic of or pe

Population Populati

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

xtensive system of winds spiralling outward anti-cl
phere) from a high-pressure centre. 

ring to organisms living in or on the sediments of aq
, ponds, etc.). 

um total of organisms living in, or on, the sediments of 

isms living in or on sediments of aquatic habitats. 

ariety of life forms, including the plants, animals and
 they contain and the ecosystems and ecological proce
 

ving weight of a plant or animal population, usually ex

um total of the living organisms of any designated area.

lusk with a hinged double shell. 

e types of taxa present in a community and their relativ

semblage of organisms characterized by a distinctive c
ying a common environment and interacting with one a

mospheric system characterized by the rapid inward ci
 a low-pressure centre; circulating clockwise in the Sou

n dissolved in a liquid, the solubility depending upon
re and salinity, expressed in milligrams/litre or millilitr

isms, which live at or on the sediment surface being ei
able of movement. 

munity of plants, animals and organisms interacting wi
-living (physical and chemical) components of their en

one in the ocean that extends from the surface down t
ity falls to one percent of that at the surface; i.e.
ht for photosynthesis to occur. 

lace where a population (e.g. animal, plant, micro-o
ndings, both living and non-living. 

ency in oxygen. 

ls of any size living within the sediment. They 
titial spaces between sedimentary particles or they buil

rea of seashore which is covered at high tide and uncov

ls >1 mm. 

ber of the macroscopic plant life of an area, especial
aquatic plant. 

ls <1 mm. 

ation of marine plants and animals in natural and artific

e environment includes estuaries, coastal marine and 
ocean-deep-sea regions. 

pertaining to the open seas or oceans; living at or near t

ation is defined as the total number of individuals of the

INING 

v 

clockwise (in Southern 

 aquatic habitats (lakes, 

f aquatic habitats. 

nd micro-organisms, the 
cesses of which they are 

expressed on a unit area 

a. 

tive abundance. 

e combination of species 
 another. 

 circulation of air masses 
outhern Hemisphere 

on temperature, partial 
litres/litre. 

 either attached (sessile) 

with each other and with 
 environment. 

n to a depth where light 
e. there is to sufficient 

organism) lives and its 

y move freely through 
uild burrows or tubes. 

overed at low tide. 

ially of a body of water; 

ificial environments. 

d near-shore zones, and 

r the surface of ocean. 

the species or taxon. 



MARINE ECOLOG

         Pisces Environmental Services 

Recruitment  The rep
through 

Sediment  Unconso
of aquat

Species  A group 
of other
viable o

Subtidal The zon

Supratidal The zon

Surf-zone Also ref
wavelen
waves co

Suspended material Total ma

Suspended sediment Unconso
given vo

Taxon (Taxa)  Any gro
groups t

Turbidity Measure
in nephe

Vulnerable A taxon
facing a

 

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

eplenishment or addition of individuals of an anima
gh reproduction, dispersion and migration. 

solidated mineral and organic particulate material that
atic environment. 

up of organisms that resemble each other to a greater
er groups and that form a reproductively isolated group
 offspring if bred with members of another group. 

one below the low-tide level, i.e. it is never exposed at

one above the high-tide level. 

eferred to as the ‘breaker zone’ where water depths 
ength of the incoming waves with the result that the 
 collapses and breakers are formed. 

mass of material suspended in a given volume of water,

solidated mineral and organic particulate material t
 volume of water, measured in mg/ℓ. 

roup of organisms considered to be sufficiently dist
s to be treated as a separate unit (e.g. species, genera,

re of the light-scattering properties of a volume of wa
helometric turbidity units. 

on is vulnerable when it is not Critically Endangered
 a high risk of extinction in the wild in the medium-term

INING 

vi 

mal or plant population 

hat settles to the bottom 

er degree than members 
oup that will not produce 

 at low tide. 

hs are less than half the 
he orbital pattern of the 

r, measured in mg/ℓ. 

l that is suspended in a 

istinct from other such 
ra, families). 

water, usually measured 

ed or Endangered but is 
erm future. 



MARINE ECOLOG

         Pisces Environmental Services 

EXPERTISE AND DECLARAT
 

This report was prepared by 

Andrea has a PhD in Fisheries 

Albrechts University, Kiel, Germa

As Director of Pisces since 199

environmental impact assessme

Management Programmes rela

exploration and thermal/hyper

Practitioner and member of th

African Institute of Ecologists 

Impact Assessment (South Afric

This Specialist Report was comp

Ltd for their use in preparing a

permit for heavy minerals in th

Environmental Services (Pty)Lt

PHS Consulting. 

 

 
 

 

Dr Andrea Pulfrich 

 

 

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

ATION OF INDEPENDENCE 

y Dr Andrea Pulfrich of Pisces Environmental 

es Biology from the Institute for Marine Scienc

ermany. 

998, Andrea has considerable experience in un

ssments, baseline and monitoring studies, 

elating to marine diamond mining and dred

ersaline effluents.  She is a registered Environ

 the South African Council for Natural Scientific

ts and Environmental Scientists, and Internati

rica). 

ompiled for PHS Consultingon behalf of Whale H

g a Basic Assessment Report as part of the appli

 the Alexkor mining licence area.  I do hereby 

Ltd is financially and otherwise independent o

INING 

vii 

al Services (Pty) Ltd. 

nce at the Christian-

undertaking specialist 

, and Environmental 

redging, hydrocarbon 

onmental Assessment 

ific Professions, South 

ational Association of 

e Head Minerals (Pty) 

plication for a mining 

by declare that Pisces 

 of the Applicant and 



MARINE ECOLOG

         Pisces Environmental Services 

1. GENERAL INTRODUCTIO

PHS Consulting, has been appo

for a mining permit to mine 

Licence Area (Mining Right 554
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surf zone adjacent to the Conc

Mark. 
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1.1. Scope of Work 
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Basic Assessment Rep
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their severity. 
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e heavy minerals on a beach at Walviskop in 

554MRC) north of Port Nolloth.  The proposed 

and ~15 km north of Port Nolloth, is an ~5 ha 

oncession Cliffs.  Most of the site is located bel

f the Mineral and Petroleum Resources Develo

agement Act (NEMA), a Basic Assessment is re

rance for the proposed new activities.  P

Basic Assessment process and in turn have 

y) Ltd to provide the marine specialist inpu

r the marine ecology specialist study, are: 

proach, provide a marine ecological baseline o

al and floral communities in the project area. 

ion provided in the baseline description, ide

straints (e.g. sensitive marine receptors) tha

/or site selection. 

luation and assessment of the impacts of th

 marine ecology in the project area.  All ide

irect, indirect and cumulative) would be summa

opriate impact assessment tables, to be incorpo

eport.  The significance of the impacts would 

essment methodology specified by the lead 

MA, and would include an assessment of the no-

 measures and management actions to avoid 

endable ecological monitoring programme that

 of the proposed mining operations on the marin

ry of affected communities once mining ceases.

udy 

f Work, this marine specialist assessment has 

 includes information on marine ecosystems a

n a review and expert interpretation of all relev

s and information sources on the disturbances a

only covers potential impacts from operation

igh water mark.  Impacts associated with 

centrator Plant (WCP), construction of offices a

INING 

1 

repare an application 

in the Alexkor Mining 

d mine site, situated 

a area located in the 

below the High Water 

lopment Act and the 

 required in order to 

PHS Consulting are 

e approached Pisces 

puts as part of the 

 of the intertidal and 

dentify and map key 

hat may impact the 

the proposed mining 

dentified marine and 

marised, categorised 

porated in the overall 

ld be rated according 

d consultant and as 

-go alternative.   

id impacts or reduce 

at can quantitatively 

rine environment and 

es. 

as adopted a desktop 

 and fisheries in the 

levant, available local 

s and risks associated  

ions that affect the 

th the location and 

s and facilities, roads 
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and energy supply are cover

identified marine impacts are

assessment tables, to be incorp

1.2.1  Assumptions, Limitation

As determined by the terms 

supplemented by field informa

Consequently, the description o

the descriptions provided in th

Amendment of Environmental 

10025MRC, 512MRC and 513M

appropriate.  The information 

the coastal and marine envi

Generic EMPr for Diamond Mini

Benguela Current Large Marine

assessment of cumulative effe

(Penney et al.  2008) and info

listed in the Reference chapter

The study is based on the pro

the commencement of the stud

Information gaps relevant to th

• information specif

nearshore and deep

• information specifi

area in particular. 

 

1.2.2  Impact Assessment Met

A brief tabulated summary of t

 

Rating 

Intensity – establishes whethe

to the sensitivity of the receiv

Zero to Very Low Negligibl

environm

affected

Low Minor (S

environm

Medium  Moderate

environm

albeit in 

High Prominen

processe

permane
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es (Pty) Ltd 

ered in specialist studies compiled by other

are summarised, categorised and ranked in a

orporated in the overall Basic Assessment Report

ions and Information Gaps 

ms of reference, this study has adopted a ‘d

mation collected during a site visit to the Alexko

n of the natural baseline environment in the stu

the Marine and Coastal Ecology Assesment com

al Management Programmes for Alexkor’s Min

3MRC (Pulfrich 2017).  Information had bee

n for the identification of potential impacts of 

vironment was drawn from various scientific

ining on the South African West Coast(Lane & C

ine Ecosystem (BCLME) Thematic Report (Clark 

ffects of marine diamond mining activities on

formation sourced from the Internet.  The sou

ter. 

roject description made available to the specia

udy. 

 this application include: 

cific to the marine communities of intertidal

eep-water reefs; and 

ific to the marine communities of intertidal bea

 

ethodology 

f the impact assessment criteria appliedis provid

Definition of Rating 

her the magnitude of the impact is destructive or

iving environment 

ible change, disturbance or nuisance.  The im

nment in such a way that natural functions and 

ed. 

(Slight) change, disturbance or nuisance.  Th

nment is not detectable. 

ate change, disturbance or discomfort.  Wh

nment is altered, but natural functions and pr

 in a modified way. 

nent change, disturbance or degradation. Where n

ses are altered to the extent that they wi

nently cease. 

INING 

2 

her consultants.  All 

 appropriate impact 

ort. 

 ‘desktop’ approach, 

kor area in July 2017.  

study area is based on 

mpiled as part of the 

ining Rights 554MRC, 

been updated where 

f mining activities on 

ific publications, the 

 Carter 1999) and the 

k et al.1999) and the 

on the BCLME Region 

sources consulted are 

cialist at the time of 

al rocky shores, and 

eaches in the project 

vided below: 

 or benign in relation 

 impact affects the 

nd processes are not 

The impact on the 

here the affected 

processes continue, 

 natural functions or 

will temporarily or 
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Rating 

Duration – the time frame ove

Short-term <5 years

Medium-term 5 – 15 ye

Long-term >15 year

natural p

Permanent Where m

would no

consider

Extent – defines the physical e

Local Extendin

surround

Regional  Impacts 

National Impact is

etc. 

International Impact e

Reversibility – defines the pot

Irreversible Where th

Partially Reversible Where th

Fully Reversible Where th

Probability – the likelihood of

Improbable 
Where t

because 

Possible 
Where th

to ≤ 60% 

Probable 
Where it

chance o

Definite 
Where th

> 80% ch

Degree of confidence in pr

information and specialist know

Low Less than

Medium  Between

High  Greater 
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Definition of Rating 

ver which the impact will be experienced 

rs 

years 

ars, but where the impact will eventually cease

l processes or by human intervention 

mitigation either by natural processes or by h

 not occur in such a way or in such time span that

ered transient 

l extent or spatial scale of the impact 

ing only as far as the activity, limited to the site

ndings 

ts are confined to the region; e.g. coast, basin, et

t is confined to the country as a whole, e.g. Sout

extends beyond the national scale. 

otential for recovery to pre-impact conditions 

 the impact is permanent 

 the impact can be partially reversed 

 the impact can be completely reversed 

 of the impact occurring 

 the possibility of the impact to materialise i

se of design or historic experience, i.e. ≤ 30% chan

there is a distinct possibility that the impact wou

0% chance of occurring. 

 it is most likely that the impact would occur, 

e of occurring. 

 the impact would occur regardless of any preven

chance of occurring. 

predictions – in terms of basing the assessm

nowledge 

an 35 % sure of impact prediction. 

en 35 % and 70 % sure of impact prediction. 

r than 70 % sure of impact prediction 
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3 

se either because of 

 human intervention 

at the impact can be 

te and its immediate 

etc 

uth Africa, Namibia, 

is very low either 

ance of occurring. 

ould occur, i.e. > 30 

, i.e. > 60 to ≤ 80% 

ention measures, i.e. 

ssment on available 
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Using the core criteria above, t

Consequence– attempts to ev

incorporates extent, duration a

VERY HIGH Impacts 

 o

OR o

OR o

HIGH Impacts 

 o

OR  o

OR  o

OR  o

OR  o

OR  o

MEDIUM Impacts 

 o

OR  o

OR  o

OR  o

OR  o

OR  o

OR  o

LOW Impacts 

 o

OR  o

OR  o

OR  o

OR  o

OR  o

VERY LOW Impacts 

 o

OR  o

OR  o

t

OR  Z

d

UNKNOWN Where it
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, the consequence of the impact is determined:

 evaluatethe importance of a particular impact

n and intensity 

ts could be EITHER: 

of high intensity at a regional level and endure i

of high intensity at a national level in the mediu

of medium intensity at a national level in the lon

ts could be EITHER: 

of high intensity at a regional level enduring in t

of high intensity at a national level in the short t

of medium intensity at a national level in the me

of low intensity at a national level in the long te

of high intensity at a local level in the long term

of medium intensity at a regional level in the lon

ts could be EITHER: 

of high intensity at a local level and endure in th

of medium intensity at a regional level in the me

of high intensity at a regional level in the short t

of medium intensity at a national level in the sho

of medium intensity at a local level in the long t

of low intensity at a national level in the medium

of low intensity at a regional level in the long te

ts could be EITHER 

of low intensity at a regional level, enduring in t

of low intensity at a national level in the short te

of high intensity at a local level and endure in th

of medium intensity at a regional level in the sho

of low intensity at a local level in the long term;

of medium intensity at a local level, enduring in

ts could be EITHER  

of low intensity at a local level and endure in th

of low intensity at a regional level and endure in

of low to medium intensity at a local level, end

term; 

Zero to very low intensity with any combinat

duration. 

 it is not possible to determine the significance of
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d: 

ct, and in doing so 

e in the long term; 

ium term; 

long term. 

n the medium term; 

t term; 

medium term; 

 term; 

rm; 

long term. 

 the medium term; 

medium term; 

t term; 

short term; 

g term; 

ium term; 

 term. 

n the medium term; 

t term; 

 the short term; 

short term; 

m; 

 in the medium term. 

the medium term; 

 in the short term; 

nduring in the short 

ation of extent and 

of an impact. 
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The consequence rating is con

determine the overall significan

  

  IMPR

C
O

N
SE

Q
U

EN
C

E VERY LOW INSIG

LOW VE

MEDIUM 

HIGH M

VERY HIGH 

 

Nature of the Impact – descri

effect on the affected environ

Positive The impa

Negative The impa

Neutral The impa

 

Type of impacts assessed: 

Type of impacts assessed 

Direct (Primary) Impacts 
activity 

Secondary Impacts 
and its 
environm
populatio

Indirect Impacts 
away fro

Cumulative Additive

effects o
and not i

 In-combi

likely to 
receptor
operatio
the indiv

 

The relationship between the 

broadly defined as follows: 

Significance of residual impa

and duration after mitigation a

Very Low; Low Activity c

Medium Activity c

High Activity 
complian

Very High Potentia
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onsidered together with the probability of occ

cance using the table below. 

PROBABILITY 

PROBABLE POSSIBLE PROBABLE 

SIGNIFICANT INSIGNIFICANT VERY LOW 

VERY LOW VERY LOW LOW 

LOW LOW MEDIUM 

MEDIUM MEDIUM HIGH 

HIGH HIGH VERY HIGH 

cribes whether the impact would have a negative

onment 

pact benefits the environment 

pact results in a cost to the environment 

pact has no effect 

ts that result from a direct interaction between a
 and the receiving environment. 

ts that follow on from the primary interactions be
s environment as a result of subsequent intera
nment (e.g. loss of part of a habitat affects the vi
tion over a wider area). 

ts that are not a direct result of a proposed proje
from or as a result of a complex impact pathway. 

ve:  impacts that may result from the combine
s of future activities (i.e. those developments cu
t included as part of the baseline); and 

bination: impacts where individual project-rel
to affect the same environmental features.  For ex
or being affected by both noise and drill cutt
ions could potentially experience a combined e

dividual impacts in isolation. 

e significance ratings after mitigation and deci

pacts after Mitigation - considering changes in

n and assuming effective implementation of mitig

y could be authorised with little risk of environme

y could be authorised with conditions and inspecti

y could be authorised but with strict conditions 
iance and enforcement. 

ial fatal flaw 
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ccurrence in order to 

DEFINITE 

VERY LOW 

LOW 

MEDIUM 

HIGH 

VERY HIGH 

ive, positive or zero 

n a proposed project 

 between the project 
eractions within the 
 viability of a species 

ject, often produced 
 

ined or incremental 
currently in planning 

related impacts are 
 example, a sensitive 
tting during drilling 
 effect greater than 

cision-making can be 

 in intensity, extent 

tigation measures 

mental degradation. 

ctions. 

ns and high levels of 
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2. DESCRIPTION OF THE P

2.1. Introduction 

The Mining Works Programme

probable mineral sands at a 

estimated that some 622 700to

producing high grade heavy mi

and rutile.The possibility of un

the resource by resupply from 

expected life-of-mine. 

2.2. Previous Mining Histo

Diamonds have been actively mi

areas associated with the mar

Mine Plan are indicated inFigur

actively mined on an ongoing b

Environmental Management Pr

513MRC (SLR 2018), the Walvis

was included as part of Alexkor

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-1: Historical and fu
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 PROPOSED PROJECT 

mme provides details on the location and ext

a small pocket beach in the Alexkor Mining 

ons of ore would be mined from the beach ov

minerals concentrates including garnet, ilmenit

unrealized potential in the resource through th

m beyond the surf zone and by the longshore d

story 

y mined in the Alexkor Licence Areas since 1928

marine Mining Rights and future targets outlined

gure 2-1.  From this it is evident that the Walvi

g basis since 2004.  During the amendment pro

 Programmes for Mining Rights 554MRC, 10025

viskop pocket beach, was identified as a future

kors Mining Works Plan. 

 future marine mining locations (adapted from SLR

INING 

6 

xtent of known and 

g Licence Area. It is 

 over a 5-year period, 

ite, monazite, zircon 

 the replenishment of 

 drift may extend the 

28.  Historical mining 

ned in Alexkor’s 2017 

lviskop area has been 

rocess of the Alexkor 

025MRC, 512MRC and 

ure mining target and 

LR 2018). 
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The Walviskop target falls w

Walviskop have focused on th

pumps (walpompe) and to a 

slightly deeper water.  Beach

during at least two mining camp

pers. comm. March 2020). 

2.3. Proposed Mining Appr

The beach at Walviskop will b

submersible dredge pump fitt

dredge pump will be equipped 

100m3 of water at a pressure o

the beach sands around the su

mining area at a rate of appr

along the length of the beach

rocky headland to the north of

time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-2: Dredging unit mo

 

The mining operation will thus

cliff, across the beach into th

that equipment can be rapid

conditions. 

The mining target area will be

south to north along the beac

(Figure 2-3).  Mining will only 

sea.Mining will be active for 1

mainly due to inclement sea co
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 within Alexkor’s Mining Right 554MRC. Min

 the surf zone using primarily shore-based div

a lesser extent vessel-based diver-assisted d

ch mining using heavy earth-moving equipmen

ampaigns since 2013 (Johan Hattingh, Geologica

pproach 

l be mined using an excavator fitted with an h

itted onto the excavator’s boom (Figure 2-2)

ed with a high-pressure water jet-ring system ca

e of 6 – 7 bar into the pump suction area.  The 

 suction headinto a slurry that is subsequently

proximately 260tons/hvia a 25mm diameter p

ch and leading to a wet concentrator plant (W

 of the target area. Two excavators will be ope

mounted on an excavator (Source: Hannesko). 

us comprise a land-based approach advancing f

the surf zone. Mobility of equipment on the be

idly and efficently retracted at the onset o

 be divided into 100 x 100m blocks,with minin

ach, commencing with the blocks closest to t

ly take place beyond 10 m from the toe of th

16 hours per day for 250 days per year, the r

 conditions.  

INING 

7 

Mining operations at 

diver-assisted dredge 

 dredge pumping in 

ent has taken place 

ical & GIS Consulting, 

hydraulically driven 

).  The submersible 

capable of delivering 

 jet system liquifies 

tly pumped from the 

r pipe spine installed 

(WCP) located on the 

perational at any one 

g from the toe of the 

 beach is essential so 

 of unfavourable sea 

ning progressing from 

 the low water mark 

 the cliff towards the 

e remaining time lost 
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Figure 2-3: Mining Permit A

plant (Source: Mine Work

 

The main pipe spine that will

cliff,will consist of three sepa

process water dam in the plan

Run-of-Mine slurry from the ex

WCP back to the beach. Tie

facilitate the relatively rapidmi

excavators will be connected 

move as the mining operation 

the use of heavy machinery, b
sea conditions require. 

The process water for the liqu

well buried in the northern por

supply water to the process w

supply of water to the excavat

of 30% solids by mass thereby 

water dam will also receive ru

from the WCP.  Excess water f

trap, will return to the beach v

The slurry from the excavators

screen into the WCP.  Oversiz
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es (Pty) Ltd 

 Area indicating locations of the mining blocks 

orks Programme). 

ill run along the length of the beach, 10m fro

parate lines, namely 1) a water line transport

lant area to the excavators on the beach,2)a li

 excavators to the WCP, and 3) a line returnin

ie-in points will be positioned every 50 m a

idmining advance rate from south to north alo

d to the booster pumps by flexible hose that 

on advances.The movement of piping on the 
, both during initial installation or removal of

quifaction of the beach sands will be sourced f

ortion of the beach near the WCP.  The fixed se

 water dam in the plant area at a nominal rate

ators and the Run-of-Mine slurry is controlled to

by maintaining the low flow conditions of the s

 run-off water from the Run-of-Mine stockpiles

r from the dam, together with silts removed fr

via an overflow. 

ors will be fed directly from the pipeline throug

size (>2 mm) from the trommel screen will b
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ks and the processing 

from the base of the 

rting water from the 

line transporting the 

ning tailings from the 

along the beach to 

along the beach. The 

at will allow them to 

e beach will require 
 off the beach should 

d from a single beach 

 sea water intake will 

te of 360 m3/h.  The 

 to maintain a density 

e slurry.  The process 

les, and return water 

 from the dam’s sand 

ugh a 2 mm trommel 

 be stockpiled in the 
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plant area, while the undersi

further into various spiral bank

processed, some 40-50% will 

50-60% will be discarded as t

trommel screen) will be disch

beach.  Two alternatives are b

out areas in the surf zone via

northern portion of the beach 

end of the discharge pipe wou

backfilling of the mine-out area

excavated depressions upon di

longer.Care will be taken to
Discharging tailings onto th
fascilitate the natural redistr
southward-flowing counter cu
on the beach. 

Provision will also been mad

stockpile.  The stockpile woul
which will dewater the materia

and once dewatered, the mat

loader.  This stockpile will p

operational on the beach due

or adverse sea conditions. 
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rsize (<2 mm) will be discharged into a dens

nks in the gravity concentration area of the WC

ll be retained as heavy minerals concentrate 

s tailings.  The tailings (including the >2 mm 

scharged into a steel bin (sump) prior to bein

 being considered, namely to pump the tailings

ia a 500 mm diameter flexi-hose or to return

ch below the plant area by gravity feed.  For t

ould be constantly moved in parallel with the e

rea.  The coarser tailings and oversize would set

 discharge while the finer fractions would rema

to avoid the discharge of tailings onto roc
the northern portion of the beach via gr
stribution of the tailings across the length of
 current eddy responsible for the typical sedim

ade in the plant area for an emergency fiv

ould be created by feeding excess slurrythroug

rial.  Water run-off will be channelled into the

material will be placed on an adjacent stockp

l provide material to the plant when the exc

ue to routine maintenance, refuelling, unexp

INING 
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nsifying cyclone and 

WCP.  Of the material 

te and the remaining 

mm oversize from the 

eing returned to the 

gs back to the mined-

rn the tailings to the 

r the first option, the 

e excavator to ensure 

settle rapidly into the 

main in suspension for 

ocky shore habitats.  
gravity feed would 

 of the beach by the 
diment accumulation 

five-day Run-of-Mine 

ugh stacker cyclones, 

he process water dam 

kpile by a front-end 

xcavators cannot be 

xpected breakdowns 
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3. DESCRIPTION OF THE B

The descriptions of the physi

Coast focus primarily on the

Hondeklipbaai.  The purpose of

environmental context within w

summaries presented below a

(1999) and Penney et al. (2007

These were presented in the 

Amendment (Pulfrich 2018) and

3.1. Geophysical Characte

3.1.1  Bathymetry and Coasta

The continental shelf along 

variations in both depth and w

north of Cape Columbine and 

Columbine and the Orange Riv

and outer slopes, separated by

mainly of a narrow (about 8 km 

of around 80 m.  The middle

before reaching the shelf break

Walviskop is a south-west facin

mouth.  It is typical of the s

rugged quartzite and sandstone

bathymetry of the nearshore 

contours from Concession 1a s

similar to that at Walviskop is i

A feature of the bay is a promi

the southern portion of the ~4

series of three small beaches, 

rocky cliffs.  The two beaches

only, with the mid- and lowsh

south of the target beach, the 

the shoreline of the Cliffs and 

sensitivity (SLR 2018)(Figure 3-
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 BASELINE MARINE ENVIRONMENT 

ysical and biological environments along the S

he broader study area between the Orange

 of this environmental description is to provide t

n which the proposed heavy mineral mining wou

 are primarily based on information gleaned f

07), and supplemented by updated references 

e marine ecology specialist report as part of

nd have been updated here as necessary. 

cteristics 

tal Topography 

g the West Coast is generally wide and dee

 width occur.  The shelf maintains a general NN

reaching its widest off the Orange River (180 

iver, there is usually a double shelf break, wit

 by a gently sloping ledge.  The immediate near

 km wide) rugged rocky zone, sloping steeply s

le and outer shelf typically lacks relief, slopi

ak at a depth of ~300 m. 

cing pocket beach approximately 13 km south 

e short beaches within small embayments tha

one coastline south of the Orange River mouth.

e regions of the project area are not availabl

a suggest that the depth just beyond the surf 

is in the order of -5 m.  The seabed slope of the

ominent sand-influenced rocky outcrop in the mi

400 m long beach.  The beach, which is the 

 is bounded to the north and south by rugged 

es to the south of the target area have sands 

shore reaches being characterised by rocky sh

e coastline becomes cliffed.  These coastal clif

d Langpan concessions have been identified as 

-2). 
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e South African West 

ge River mouth and 

e the marine baseline 

ould take place.  The 

 from Lane & Carter 

es where appropriate.  

 of the Alexkor EMPr 

deep, although large 

 NNW trend, widening 

80 km).Between Cape 

ith the distinct inner 

earshore area consists 

 seawards to a depth 

ping gently seawards 

th of the Holgat River 

that characterise the 

th.  Although detailed 

ble, 1-m bathymetry 

rf zone in small bays 

he bay averages 0.01.  

 mid- to lowshore on 

e northern-most of a 

d rocky coastline and 

ds in the upper shore 

 shores.  Some 2 km 

liffs that characterise 

as having high natural 
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Figure 3-1:  GoogleEarth image i

nearby pocket beaches, 

 

3.1.2  Coastal Geology and Se

The description of the coastal

(CSIR1994), the 2008 Revised 

Mine Works Programme. 

The Alexkor mine is underlain

comprising the Holgat, Oranje

few small scattered outcrops o

the licence area. The Boegoeb

make the Alexkor coastline the

The project area at Walvislop

southwards to just north of 

limestone, quartzite and arkose

Early Pliocene to Late Quaterna

wave cut platforms ranging fro

terraces are generally separa

sediments have been left beh

consisting of basal diamondifer
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e indicating the position of the target area (red po

s, cliffed coastline and historic mining damage. 

Seabed Geomorphology 

al geology in the project area is drawn from A

d EMPr (Site Plan Consulting 2008)and the Wh

ain by Late Precambrian basement rocks of th

jemund and Grootderm Suites, and the Stinkf

s of Cambrian granite of the Swartbank Pluton o

eberg Twins, which consist of remnant Gariep me

he only inselberg coast in southern Africa. 

op falls within the Holgat Suite, which extend

f Cliff Point.  It consists of schist, gneiss, g

ose. 

rnary hiatuses in sea level regression resulted in

from 95 m above current sea level to mean se

arated by areas of bedrock covered by litto

ehind on the terraces either as beach depos

ferous gravels intermittently overlain by marine
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 polygon) in relation to 

Alexkor’s 2004 EMPr 

Whale Head Minerals’ 

 the Gariep Complex 

kfontein Formation.A 

n occur in the east of 

p metamorphic rocks, 

nds from Cape Voltas 

 greywacke, arenite, 

 in the erosion of four 

 sea level.The various 

toral sands.  Marine 

posits or lag gravels, 

ine sands, gravels and 
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shells, which may occasionally

to as "Vaalbank".  These marin

than 10 m.The entire sequence

covered by coastal dune sands

terrigenous sands are of Pleisto

The coast is predominantly ro

platforms.  Approximately 26%

beaches are usually backed by 

At Walviskop,the nearshore s

seaward sloping bedrock platfo

layer of beach sand, which hos

platform is characterised by an

mm) in places.  The gravel laye

bedrock. The gravel consists o

2mm (92%) and comprise almos

and subordinate sand-size mate

The overlaying beach sand lay

coarse- to medium-grained qua

minerals occur as a compact

currents, particularly during st

is subject to gradual accumul

erosion during winter.  Superimp

associated sand movements, 

occurs in response to short-ter

during storm events can result

sands. 

On the southern African West

beach deposits of well-develop

project area are diverse, consi

products, hematite, magnetite

aluminosilicates, titanite, mon

viable minerals, ilmenite, rutil

the total heavy mineral suite, o

the total heavy mineral suite in

–12 wt%), zircon (5 -7 wt%), mo

economic fraction.  

 

3.2. Biophysical Character

3.2.1  Wind Patterns 

Winds are one of the main p

oceanic scale, generating the

coast, and locally, contributin
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lly be indurated to sandstone, and conglomera

rine sediments, vary in thickness from a few ce

ce including the Lower Terrace deposits and ad

nds along the coastal strip. These dune sands 

stocene age and belong to the Bredasdorp Forma

 rocky with 42% being rocky headlands and 3

6% of the Alexkor coastline is classified as san

y a relatively narrow hummock dune zone. 

 sediments comprise a marine gravel layer r

tform. The gravel in turn is overlain by a medium 

osts the mineralised heavy minerals.The bed ro

 an uneven surface with gullies, potholes and la

ayer, which varies in thickness between 1.0 and

s of gravel clasts, which range in size from >10

most entirely of quartzite and vein quartz,as wel

material. 

layer is on average 3 - 5 m thick, comprising

quartz sand, broken shell material and heavy mi

ct well-packed layer prone to continuous rel

 storm events.As part of a natural sedimentary 

mulation of sand deposits during summer, and

rimposed on this seasonal pattern are bi-weekly

, when temporary reversal in the sediment 

term changes in wave conditions. Erosion of sa

ult in a severe thinning of the sand layer, or th

st coast, mineralization of heavy minerals de

loped south facing log spiral bays.  The heavy m

nsisting of various proportions of ilmenite and it

ite as well as rutile, zircon, garnet, amphibole, 

monazite, staurolite, collophane and glauconite

tile, garnet, monazite and zircon constitute a v

, often an order of magnitude greater than the

 in the area is dominated by ilmenite (50 – 73 w

monazite (2 – 3 wt%), and rutile (1 wt%) constitu

teristics 

 physical drivers of the nearshore Benguela r

he heavy and consistent south-westerly swell

ting to the northward-flowing longshore curre
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rate, locally referred 

 centimetres to more 

 adjacent bedrock are 

s and the underlying 

mation. 

 32% wave-cut rocky 

andy beaches.  These 

 resting on a gently 

ium to coarse-grained 

rock basement on the 

 large boulders (>400 

nd 1.5m, rests on the 

100mm (8%) to 100 – 

ell as shell fragments 

ing a ~50/50% mix of 

 minerals. The heavy 

relocation by bottom 

y cycle, the coastline 

nd subsequent beach 

kly, daily, and storm-

t transport direction 

 sand from the beach 

 the total absence of 

develop in the sandy 

 mineral suites in the 

 its related alteration 

e, pyroxene, epidote, 

ite. The economically 

 very large portion of 

he gangue. Generally, 

3 wt%), with garnet (6 

ituting the rest of the 

a region, both on an 

ells that impact this 

rents, and being the 
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prime mover of sediments in th

by the average seasonal wind p

have strong effects on the enti

The prevailing winds in the B

subtropical anticyclone, the e

and the seasonal atmospheri

anticyclone undergoes seasona

attains its southernmost exten

the south Atlantic anticyclone 

These seasonal changes resul

winter wind patterns in the r

system, and the associated ser

in summer.  The strongest win

Virtually all winds in summer c

CSIR), strongly dominated by so

and reaching speeds in excess 

blowing about one-third of the

southerly/south-easterly wind

resultant strong upwelling of nu

Winter remains dominated by s

winter cold-front systems resu

(Figure 3-2).  This ‘reversal’ 

movement of warmer mid-Atla

which develop in summer.  Th

and wind speeds generally do

westerlies winds blow in synch

in heavier swell conditions in w

3.2.2  Large-Scale Circulation

The West Coast is strongly in

continental shelf areas ranging

side, flow is more transient an

the Agulhas Current.  The Ben

predominantly wind-forced, b

flow (Shillington et al. 1990; Ne

 10 days, although the long-

(alongshore) direction.  Near-

velocities of typically 5 cm/s. 
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 the terrestrial environment.  Physical processe

d patterns, and substantial episodic changes in t

ntire Benguela region. 

 Benguela region are controlled by the peren

 eastward moving mid-latitude cyclones south 

ric pressure field over the subcontinent.  T

nal variations, being strongest in the austral su

ension, lying south west and south of the subco

e weakens and migrates north-westwards. 

ult in substantial differences between the ty

 region, as the southern hemisphere anti-cycl

series of cold fronts, moves northwards in wint

winds occur in summer, during which winds blo

r come from the southeast to south-west (Figu

 southerlies which occur over 40% of the time, 

ss of 100 km/h (60 kts).  South-easterlies are 

he time, and also averaging 20 - 30 kts.  The co

nds drives the offshore movements of surfac

 nutrient-rich bottom waters, which characteris

y southerly to south-easterly winds, but the clos

sults in a significant south-westerly to north-w

l’ from the summer condition results in cessa

lantic water shorewards and breakdown of the s

There are more calms in winter, occurring abo

do not reach the maximum speeds of summe

chrony with the prevailing south-westerly swell 

 winter. 

on and Coastal Currents 

 influenced by the Benguela Current, with cu

ng between 10–30 cm/s (Boyd & Oberholster 199

 and characterised by large eddies shed from t

enguela current widens northwards to 750 km

 barotropic and fluctuating between poleward

Nelson &Hutchings 1983).Fluctuation periods of

-term mean current residual is in an appr

-bottom shelf flow is mainly poleward (Nels
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sses are characterised 

n these wind patterns 

ennial South Atlantic 

th of southern Africa, 

 The south Atlantic 

summer, when it also 

continent.  In winter, 

 typical summer and 

yclonic high-pressures 

inter, and southwards 

blow 99% of the time 

igure 3-2; supplied by 

e, averaging 20-30 kts 

e almost as common, 

 combination of these 

face water, and the 

rise this region. 

loser proximity of the 

westerly component 

ssation of upwelling, 

e strong thermoclines 

bout 3% of the time, 

mer.  However, the 

ll direction, resulting 

urrent velocities in 

1994).  On its western 

m the retroflection of 

km, with flows being 

ard and equatorward 

 of these flows are 3 -

proximate northwest 

elson 1989) with low 
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Figure 3-2:  VOS Wind Speed v

(Oranjemund) (Source: V

Centre for Oceanography
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d vs Wind Direction data for the offshore area 

: Voluntary Observing Ship (VOS) data from the S

hy (SADCO)). 
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a 28°-29°S; 15°-16°E 

e Southern Africa Data 
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The major feature of the Be

nutrient supply to surface wate

prevailing longshore, equator

offshore.  To balance the displ

rate and intensity of upwelling

intense upwelling tends to occ

are three upwelling centres i

Columbine (33°S) and Cape P

bottom left). The project ar

seasonal, with maximum upwe

one such strong upwelling eve

intrusion of warm Agulhas wate

Where the Agulhas Current pa

area), it may shed a filament

shelf edge towards Cape Point

the South Atlantic Ocean.  The

split, disperse or join with ot

intrusions of cold subantractic

(nutrient-poor) and cold (nutr

cetaceans and large migratory 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-3:  Satellite sea-surfa

upwelling cells along the

& Carter 1999). The loca
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Benguela Current Coastal is upwelling and th

aters leads to high biological production and lar

torward winds move nearshore surface wate

splaced water, cold, deeper water wells up insh

ing fluctuates with seasonal variations in wind 

ccur where the shelf is narrowest and the win

s in the southern Benguela, namely the Nama

 Point (34°S) upwelling cells (Taunton-Clark 

area falls into the Namaqua cell.  Upwelling

welling occurring between September and Marc

vent in December 1996, followed by relaxatio

aters from the south, is shown in the satellite im

passes the southern tip of the Agulhas Bank(Ag

nt of warm surface water that moves north-w

int, and Agulhas Rings, which similarly move no

hese rings may extend to the seafloor and west

 other rings (Figure 3-3).  During the process 

tic water moves into the South Atlantic.  The

trient-rich) water is thought to be reflected 

ry pelgic fish species (Best 2007). 

face temperature images showing upwelling int

he South African west coast on two days in Decem

cation of the proposed project area (white square
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the consequent high 

large fish stocks.  The 

ater northwards and 

nshore.  Although the 

d patterns, the most 

ind strongest.  There 

amaqua (30°S), Cape 

rk 1985) (Figure 3-3; 

ling in these cells is 

arch.  An example of 

tion of upwelling and 

mages in Figure 3-3. 

Agulhas Retroflection 

westward along the 

north-westwards into 

st of Cape Town may 

ss of ring formation, 

he contrast in warm 

d in the presence of 

intensity in the three 

mber 1996 (from Lane 

re) is indicted. 
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3.2.3  Waves and Tides 

Most of the west coast of sou

action, rating between 13-17 

coastline is therefore impacted

as well as significant sea wave

wave energy periods fall in the

The wave regime along the sou

in direction, with virtually all

(Figure 3-4).  Winter swellsare

almost 80% of the time, and t

attaining over 5 m.  With wind 

westerly storms, winter swell h

compiled from Voluntary Obse

(supplied by CSIR). 

Summer swells tend to be sma

component.  These southerly

(~8 seconds), and are genera

southerly waves are relatively

the strong southerly winds o

currents, and result in substan

by the combined action of curr

In common with the rest of t

range of some 1.5 m at spring t

3.2.4  Water 

South Atlantic Central Water (

either in its pure form in the d

same origin on the continent

34.5 ‰ and 35.5‰ (Shannon 19

Seawater temperatures on the

developed thermal fronts exis

Upwelling filaments are chara

streamers of cold water, typi

extent of the upwelling cell. 

weeks, with the filamentous mi

The continental shelf waters

concentrations, especially on 

(~80% saturation value), but l

(Bailey et al. 1985; Chapman &
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outhern Africa is classified as exposed, experi

7 on the 20 point exposure scale (McLachlan 1

ed by heavy south-westerly swells generated in

aves generated locally by the prevailing southe

he range 9.7 – 15.5 seconds. 

outhern African west coast shows only moderate

all swells throughout the year coming from th

are strongly dominated by those from the SW 

typically exceed 2 m in height, averaging ab

nd speeds capable of reaching 100 km/h during h

ll heights can exceed 10 m.Typical seasonal swe

serving Ship (VOS) dataoff Oranjemund, are sh

smaller on average (~2 m), with a more pro

rly swells tend to be wind-induced, with sho

rally steeper than swell waves (CSIR 1996).T

ly local and, although less powerful, tend to 

 of summer to cause the northward-flowing 

antial nearshore sediment mobilisation, and no

rrents, wind and waves. 

 the southern African coast, tides are semi-di

g tide, but only 0.6 m during neap tide periods.

r (SACW) comprises the bulk of the seawater i

e deeper regions, or mixed with previously upw

ntal shelf (Nelson & Hutchings 1983).  Salinit

1985). 

he continental shelf typically vary between 6°

xist, demarcating the seaward boundary of th

racteristic of these offshore thermal fronts, o

ypically 50 km wide and extending beyond th

l.  Such fronts typically have a lifespan of a 

 mixing area extending up to 625 km offshore. 

ers of the Benguela system are characterise

n the bottom.  SACW itself has depressed oxy

t lower oxygen concentrations (<40% saturation

 & Shannon 1985). 
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riencing strong wave 

 1980).  Much of the 

 in the roaring forties, 

herly winds.The peak 

ate seasonal variation 

m the SW - S direction 

 - SSW, which occur 

about 3 m, and often 

g heavy winter south-

ell-height rose-plots, 

 shown in Figure 3-4 

pronounced southerly 

shorter wave periods 

These wind-induced 

o work together with 

ng nearshore surface 

northwards transport, 

diurnal, with a total 

s. 

r in the project area, 

pwelled water of the 

ities range between 

6°C and 16°C.  Well-

 the upwelled water.  

 occurring as surface 

 the normal offshore 

a few days to a few 

rised by low oxygen 

xygen concentrations 

ion) frequently occur 
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Figure 3-4:  VOS Wave Height v

recorded during the pe

Observing Ship (VOS) d

(SADCO)). 
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t vs Wave Direction data for the offshore area 

period 1 February 1906 and 12 June 2006)) 

 data from the Southern African Data Centre
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a (28°-29°S; 15°-16°E 

)  (Source: Voluntary 

tre for Oceanography 
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Nutrient concentrations of upw

15-20 µM silicate, indicating nu

by nutrient regeneration from 

Modification of these peak co

according to phytoplankton bio

can thus be large but, in gener

3.2.5  Upwelling & Plankton P

The cold, upwelled water is r

forms of nitrates, phosphates 

comparatively nutrient-poor su

substantial seasonal primary ph

rich food chain up through zoo

others), to predatory fish (ha

seabirds (jackass penguins, c

productivity in the upper laye

results in a wind-related cycle

and eventual nutrient re-enric

decays. 

3.2.6  Organic Inputs 

The Benguela upwelling regio

extremely high seasonal produc

in turn serve as the basis for a

round-herring and others), to 

and seabirds (jackass penguins

are subject to natural mortalit

levels, particularly the plankto

Balanced multispecies ecosyste

region supported biomasses 

zooplankton alone (Shannon et

zooplankton are estimated to 

millions of tons of organic mat

substantial effect on the ecos

requirements of the particulate

muds of this area, and results i

the organic detritus is not d

resulting in subsequent depleti

An associated phenomenon ub

and/or ciliate blooms) (see Sh

Algal Blooms (HABs), these red

square kilometres of ocean (Fig

mortalities of fish and shellfi

material derived from both 

subsurface water (Figure 3-5, r
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pwelled water attain 20 µm nitrate-nitrogen, 1.5

 nutrient enrichment (Chapman & Shannon 1985

rom biogenic material in the sediments (Ba

concentrations depends upon phytoplankton u

biomass and production rate.  The range of nutr

eral, concentrations are high. 

 Production 

 rich in inorganic nutrients, the major contrib

s and silicates (Chapman & Shannon 1985).  D

 surface waters are displaced by enriched deep

 phytoplankton production.  This, in turn, serve

ooplankton, pelagic baitfish (anchovy, pilchard

(hake and snoek), mammals (primarily seals 

 cormorants, pelicans, terns and others).  H

yers again depletes the nutrients in these sur

cle of plankton production, mortality, sinking o

richment occurring below the thermocline as 

gion is an area of particularly high natural 

duction of phytoplankton and zooplankton.  The

r a rich food chain up through pelagic baitfish 

o predatory fish (snoek), mammals (primarily 

ins, cormorants, pelicans, terns and others).  A

lity, and a proportion of the annual production 

ton communities, die naturally and sink to the s

stem models have estimated that during the 1

s of 76.9 tons/km2 of phytoplankton and 

et al. 2003).  Thirty six percent of the phytoplan

to be lost to the seabed annually.  This natu

material onto the seabed off the southern Africa

cosystems of the Benguela region.  It provides

ate and filter-feeding benthic communities that

s in the high organic content of the muds in the

 directly consumed, it enters the seabed de

etion of oxygen in deeper waters. 

ubiquitous to the Benguela system are red ti

Shannon & Pillar 1985; Pitcher 1998).  Also refe

red tides can reach very large proportions, exte

Figure 3-5, left).  Toxic dinoflagellate species c

lfish through direct poisoning, while degradat

h toxic and non-toxic blooms results in ox

, right). 
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1.5 µM phosphate and 

85).  This is mediated 

Bailey et al. 1985).  

 uptake which varies 

trient concentrations 

ributors being various 

 During upwelling the 

ep water, supporting 

rves as the basis for a 

rd, round-herring and 

ls and dolphins) and 

 High phytoplankton 

surface waters.  This 

g of plankton detritus 

as the phytoplankton 

al productivity, with 

hese plankton blooms 

h (anchovy, pilchard, 

ly seals and dolphins) 

  All of these species 

n of all these trophic 

e seabed. 

e 1990s the Benguela 

d 31.5 tons/km2 of 

lankton and 5% of the 

tural annual input of 

ican West Coast has a 

des most of the food 

hat inhabit the sandy-

he region.  As most of 

decomposition cycle, 

 tides (dinoflagellate 

eferred to as Harmful 

xtending over several 

s can cause extensive 

ation of organic-rich 

oxygen depletion of 
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Figure 3-5:  Red tides can reach 

can lead to mass strandi

February 2002 (Right, Ph

 

3.2.7  Low Oxygen Events 

The continental shelf waters

concentrations with <40% satur

The low oxygen concentrations

of the system (Chapman & Sha

organic material build-up in t

important role.  As the mud

corresponding preferential are

of low-oxygen water formation

and St Helena Bay (Chapman 

1999; Fossing et al. 2000).  The

subject to short- and medium

De Decker (1970) showed tha

seasonal, with highest develo

other hand, demonstrated that

downward flux of oxygen throu

Subsequent upwelling processe

into nearshore waters, often w

Periodic low oxygen events in t

communities leading to large-s

biota and fish (Newman & Poll

al. 2000) (seeFigure 3-5, righ

decomposition of huge amount

for these mortalities and walko

conditions when sea surface 

summer-autumn (February to 

periods, when similar warm win
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ch very large proportions (Left, Photo: www.e-edu

ding, or ‘walk-out’ of rock lobsters, such as occur

Photo: www.waterencyclopedia.com) 

ers of the Benguela system are characterise

turation occurring frequently (e.g. Visser 1969; 

ns are attributed to nutrient remineralisation in

hannon 1985).  The absolute rate of this is depe

n the sediments, with the carbon rich mud d

mud on the shelf is distributed in discrete p

reas for the formation of oxygen-poor water.  T

ion in the southern Benguela region are in the 

n & Shannon 1985; Bailey1991; Shannon & O’

he spatial distribution of oxygen-poor water in 

m-term variability in the volume of hypoxic w

that the occurrence of low oxygen water off

lopment in summer/autumn.  Bailey & Chapma

hat in the St Helena Bay area daily variability e

ough thermoclines and short-term variations in 

sses can move this low-oxygen water up onto t

 with devastating effects on marine communitie

n the nearshore region can have catastrophic ef

scale stranding of rock lobsters, and mass mo

ollock 1974; Matthews & Pitcher 1996; Pitcher 

ght).  The development of anoxic conditions 

nts of organic matter generated by algal blooms

lkouts.  The blooms develop over a period of u

e temperatures where high.  Algal blooms us

to April) but can also develop in winter durin

windless conditions occur for extended periods. 
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ducation.psu.edu) and 

curred at Elands Bay in 

rised by low oxygen 

9; Bailey et al. 1985).  

 in the bottom waters 

pendent upon the net 

 deposits playing an 

 patches, there are 

The two main areas 

he Orange River Bight 

O’Toole 1998; Bailey 

in each of the areas is 

 water that develops.  

off Lambert’s Bay is 

pman (1991), on the 

y exists as a result of 

in upwelling intensity.  

 the inner shelf, and 

ties. 

 effects on the marine 

mortalities of marine 

er 1998; Cockcroft et 

ns as a result of the 

oms is the main cause 

f unusually calm wind 

 usually occur during 

ring the ‘berg’ wind 
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3.2.8  Turbidity 

Turbidity is a measure of the

presence of suspended particu

divided into Particulate Organi

between them varying consi

phytoplankton and zooplankto

microphyte production associ

determining the concentration

of geological origin consisting o

in nearshore waters is strongly

from ‘berg’ wind events(Figure

order of magnitude of sedimen

River (Shannon & Anderson 19

Carter 1999).  For example,

Anderson (1982) was estimated

to sea, affecting an area of 20,

Concentrations of suspended 

spatially and temporally, typic

Malouf 1984; Berg & Newell 19

concentrations in the Bengue

events, background concentra

generally <12 mg/l, showing s

higher concentrations of PIM h

waters under stronger wave co

conditions.  During storm even

mg/l (Miller & Sternberg 1988)

strongly influences the turbid

14.3 mg/l at Alexander Bay j

7,400 mg/l immediately upstr

(Bremner et al. 1990). 

The major source of turbidity i

redistribution of fine inner she

velocities typical of the Bengu

considerable quantities of sed

however, much of the suspend

periods becomes entrained in t

Bremner 1991). 

Superimposed on the suspende

sediments, parallel to the coas

predominantly south-westerly 

varies considerably in the shor

zone than at depth, due to h

waves, which suspend and mob
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he degree to which the water loses its transp

culate matter.  Total Suspended Particulate Ma

nic Matter (POM) and Particulate Inorganic Matt

nsiderably.  The POM usually consists of 

ton, and serves as a source of food for filter

ociated with upwelling events will play an 

ons of POM in coastal waters.  PIM, on the othe

g of fine sands, silts and clays.  Off Namaquala

gly related to natural inputs from the Orange R

ure 3-7).  ‘Berg’ wind events can potentially c

ment input as the annual estimated input of sedime

 1982; Zoutendyk 1992, 1995; Shannon & O’T

e,a ‘berg’ wind event in May 1979 describe

ted to have transported in the order of 50 milli

0,000 km2. 

d particulate matter in shallow coastal wat

ically ranging from a few mg/l  to several tens

 1986; Fegley et al. 1992).  Field measuremen

uela current system have indicated that outs

rations of coastal and continental shelf suspen

g significant long-shore variation (Zoutendyk 19

 have, however, been reported from southern 

 conditions associated with high tides and stor

ents, concentrations near the seabed may even 

8).  In the vicinity of the Orange River mouth, w

bidity of coastal waters, measured concentra

y just south of the mouth (Zoutendyk 1995) 

stream of the river mouth during the 1988 O

y in the swell-influenced nearshore areas off th

helf sediments by long-period Southern Ocean s

guela (10-30 cm/s) are capable of resuspendin

sediment equatorwards.  Under relatively calm 

nded fraction (silt and clay) that remains in su

n the slow poleward undercurrent (Shillington et

ded fine fraction, is the northward littoral drift

oastline.  This northward, nearshore transport i

ly swell and wind-induced waves.  Longshore 

ore-perpendicular dimension, being substantiall

 high turbulence and convective flows associ

mobilise sediment (Smith & Mocke 2002). 
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nsparency due to the 

Matter (TSPM) can be 

atter (PIM), the ratios 

f detritus, bacteria, 

er-feeders.  Seasonal 

n important role in 

her hand, is primarily 

land, the PIM loading 

 River (Figure 3-6) or 

contribute the same 

diment by the Orange 

’Toole 1998; Lane & 

bed by Shannon and 

illion tons of sand out 

aters can vary both 

ns of mg/l (Bricelj & 

ments of TSPM and PIM 

tside of major flood 

ended sediments are 

 1995).  Considerably 

rn African West Coast 

torms, or under flood 

en reach up to 10,000 

, where river outflow 

trations ranged from 

5) to peak values of 

8 Orange River flood 

the West Coast is the 

n swells.  The current 

ding and transporting 

alm wind conditions, 

 suspension for longer 

et al. 1990; Rogers & 

ift of coarser bedload 

t is generated by the 

e sediment transport 

ally higher in the surf 

ciated with breaking 
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Figure 3-6:  Whale Head Minera

plume emanating from 

eoimages.gsfc.nasa.gov)
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erals project area(red square) in relation to a s

 the Orange River Mouth on 11 April 2001 (Sat

). 
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 substantial sediment 

atellite image source: 
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Figure 3-7:  Project area (red sq

wind event on the s

LandWaterSA). 

 

On the inner and middle conti

coarse sediments typical of tho

by wave-induced currents occu

Ward 1985).  Data from a Wav

capable of re-suspending medi

achieve this at ~42 m depth.  L

deeper.  Most of the sediment

and transport by heavy swells (
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 square) in relation to aerosol plumes of sand and

southern African west coast in October 20

ntinental shelf, the ambient currents are insuf

those depths, and re-suspension and shoreward 

ccur primarily under storm conditions (see also

averider buoy at Port Nolloth have indicated t

dium sands (200 µm diameter) at ~10 m depth

  Low-amplitude, long-period waves will, howev

nt shallower than 90 m can therefore be subje

s (Lane & Carter 1999). 
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nd dust due to a 'berg' 

2019 (Image Source: 

ufficient to transport 

rd movement of these 

lso Drake et al. 1985; 

d that 2-m waves are 

th, whilst 6-m waves 

ever, penetrate even 

ject to re-suspension 
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Mean sediment deposition is na

coarse and fine PIM by tides 

particles into larger aggregates

in saline waters.  The combina

the faster settling rates of 

concentrations near the seabed

the water column under strong

suspension can result in drama

al. 1994).  Wind speed and dire

re-suspended (Ward 1985). 

Although natural turbidity of s

increase of water turbidity 

anthropogenic activities.  Thes

and coastal installations, beach

deforestation or poor agricul

marine mining operations (Airo

as a major threat to marine bio

 

3.3. The Biological Enviro

Biogeographically, the study ar

et al.1992; Lombard et al. 200

al. 2019) is referred to as as a 

The coastal, wind-induced upw

physical process which shape

Benguela system is character

productivity, and highly variab

is, however, characterized by

2002). 

Communities within marine ha

West Coast region, being partic

to wave action, or water dep

species, often displaying consi

The mining targetarea extend

benthic and coastal habitats o

specific to the study area can b

• Sandy intertidal and un

• Intertidal rocky shores a

 

The biological communities ‘ty

described briefly below, focuss

species, as well as potentially

mining activities.  No rare or en
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 naturally higher near the seafloor due to consta

s and wind-induced waves.  Aggregation or fl

tes occurs as a result of cohesive properties of s

ination of re-suspension of seabed sediments by

f larger inorganic particles, typically cause

bed.  Significant re-suspension of sediments can

onger wave conditions associated with high tide

matic increases in PIM concentrations within a f

irection have also been found to influence the 

f seawater is a global phenomenon, there has

y and sediment load in coastal areas as 

ese include dredging associated with the const

ach replenishment, accelerated runoff of eroded

ultural practices, and discharges from terre

iroldi 2003).  Such increase of sediment loads h

biodiversity at a global scale (UNEP 1995). 

ronment 

 area falls within the cold temperate Namaqua 

004), which in the 2018 National Biodiversity A

 a subregion of the Southern Benguela Shelf eco

pwelling characterising the western Cape coastl

pes the marine ecology of the southern Beng

terised by the presence of cold surface wat

iable physical, chemical and biological conditio

by low marine species richness and low ende

 habitats are largely ubiquitous throughout th

rticular only to substrate type (i.e. hard vs. soft

epth.  These biological communities consist of

nsiderable temporal and spatial variability (eve

nds from the high water mark on the coast t

s of South Africa have been mapped by Sink et

n be broadly grouped into: 

unconsolidated subtidal substrates,and 

s and subtidal reefs. 

typical’ of these benthic habitats and the overly

ussing both on dominant, commercially importa

lly threatened or sensitive species, which may 

 endangered species have been recorded (Awad
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stant re-suspension of 

 flocculation of small 

f some fine sediments 

 by heavy swells, and 

ses higher sediment 

an also occur up into 

ides and storms.  Re-

a few hours (Sheng et 

e amount of material 

as been a worldwide 

s a consequence of 

struction of harbours 

ed soils as a result of 

restrial, coastal and 

s has been recognised 

 Bioregion (Emanuel 

y Assessment (Sink et 

ecoregion(Figure 3-8).  

tline, is the principle 

enguela region.  The 

ater, high biological 

itions.The West Coast 

demicity (Awadet al. 

the southern African 

oft bottom), exposure 

of many hundreds of 

ven at small scales).  

t to ~5 m depth.The 

et al. (2019).  Those 

rlying water body are 

rtant and conspicuous 

y be affected by the 

ad et al. 2002). 
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Figure 3-8:  Walviskop project ar

from Sink et al. 2019). 

 

3.3.1Sandy and Unconsolidate

The benthic biota of unconso

(epifauna) or burrow within (in

(animals >1 mm) and meiofaun

The coastlinefrom the Orang

interspersed by isolated short 

dynamic coastal environments.

as St Helena Bay, Saldanha Bay

typically highly exposed.  Expo

systems, which together form t

composition of their faunal c

energy, beach slope and sand

morphodynamic beach types a

(McLachlan et al. 1993).  Gene

sands and low wave energy.  

breakers that ‘dissipate’ their 

long periods, resulting in less 

beaches usually harbour the ric

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

 area (red square) in relation tothe South African 

ated Habitats and Biota 

solidated marine sediments constitute inverte

(infauna) the sediments, and are generally divid

una (<1 mm). 

nge River mouth to Kleinzee is dominated

rt stretches of sandy shores.  Sandy beaches a

.  With the exception of a few beaches in large

ay, Table Bay), the beaches along the South Afr

posed sandy shores consist of coupled surf zon

m the active littoral sand transport zone (Short 

communities is largely dependent on the in

nd particle size, which is termed beach morph

s are described: dissipative, reflective and int

nerally, dissipative beaches are relatively wide

.  Waves start to break far from the shore in 

ir energy along a broad surf zone.This generates

ss turbulent conditions on the gently sloping b

richest intertidal faunal communities. 

INING 

24 

n ecoregions (adapted 

tebrates that live on 

ided into macrofauna 

ed by rocky shores, 

 are one of the most 

rge bay systems (such 

African west coast are 

one, beach and dune 

rt & Hesp 1985).  The 

 interaction of wave 

rphodynamics.  Three 

intermediate beaches 

ide and flat with fine 

in a series of spilling 

tes slow swashes with 

g beach face.  These 



MARINE ECOLOG

         Pisces Environmental Services 

Reflective beaches in contrast,

with narrow and steep intertid

waves to break directly on 

depauperate faunal commun

extremes and have a very varia

1995, Soares 2003).  This varia

available.  Beaches with a hi

fauna, which is sparse or absen

result of the combination of ty

fauna to these, beaches act 

(Brown & McLachlan 2002). 

Numerous methods of classifyin

or biological criteria.  The gen

(Figure 3-9), supplemented by 

(e.g. Bally 1987; Brown et al. 

2003;Branch et al. 2010; Harr

generally ubiquitous throughou

to substratum type, wave exp

coastline in the study area, mo

supralittoral zone is situated a

input only from large waves

characterised by a mixture o

associated with and feeding o

include a diverse array of beet

fauna include the oniscid isop

The intertidal zone or mid-lit

region is characterised by the

kensleyi, and Excirola

Orbiniaangrapequensis, Nepth

families Haustoridae and Phox

sand mussels Donax serra may 

The inner turbulent zone exte

mysid Gastrosaccus psammodyt

(Nemertea), the cumacean Cumo

Scolelepis squamata and Lumbr

extend partially into the midlit

gastropod Bullia digitalis (Gast

surfing up and down the beach

The transition zone spans ap

Extreme turbulence is experie
harbours the lowest diversity 

Cunicus profundus and burrowi

tetraura. 
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es (Pty) Ltd 

st, have high wave energy, and are coarse grain

tidal beach faces.  The relative absence of a su

n the shore causing a high turnover of san

mmunities.  Intermediate beach conditions exi

riable species composition (McLachlan et al.19

riability is mainly attributable to the amount 

high input of e.g. kelp wrack have a rich an

sent on beaches lacking a drift-line (Branch & G

 typical beach characteristics, and the special ad

t as filters and energy recyclers in the near

ying beach zonation have been proposed, based

eneral scheme proposed by Branch & Griffiths (

by data from various publications on West Coast

 1989; Soares et al. 1996, 1997; Nel 2001; Nel

arris 2012).  The macrofaunal communities of 

out the southern African West Coast region, be

xposure and/or depth zone.  Due to the exp

, most beaches are of the intermediate to ref

 above the high water spring (HWS) tide level, 

es at spring high tides or through sea spr

 of air breathing terrestrial and semi-terre

 on kelp deposited near or on the driftline.  

eetles and arachnids and some oligochaetes, wh

opod Tylos granulatus, and amphipods of the g

littoral zone has a vertical range of about 2 m.

he cirolanid isopods Pontogeloideslatipes, Eury

olananatalensis, the polychaetes S

thyshombergii and Lumbrineristetraura, and 

oxocephalidae (Figure 3-10).  In some areas, 

y also be present in considerable numbers. 

tends from the Low Water Spring mark to abou

dytes (Mysidacea, Crustacea), the ribbon worm 

umopsis robusta (Cumacea) and a variety of po

brineris tetraura, are typical of this zone, alth

littoral above.  In areas where a suitable swash

astropoda, Mollusca) may also be present in con

ch in search of carrion. 

approximately 2-5 m depth beyond the inne

rienced in this zone, and as a consequence 
ty on sandy beaches.  Typical fauna include 

wing polychaetes such as Cirriformia tentacula
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ained (>500 µm sand) 

surf zone causes the 

sand.  The result is 

exist between these 

1993; Jaramillo et al. 

t and quality of food 

and diverse drift-line 

 Griffiths 1988).  As a 

l adaptations of beach 

arshore environment 

sed either on physical 

s (1988) is used below 

ast sandy beach biota 

el et al. 2003; Soares 

of sandy beaches are 

 being particular only 

xposed nature of the 

reflective type.  The 

l, and receives water 

pray.  This zone is 

restrial fauna, often 

.  Terrestrial species 

while semi-terrestrial 

e genus Talorchestia.  

2 m.  This mid-shore 

urydice (longicornis=) 

Scolelepissquamata, 

d amphipods of the 

s, juvenile and adult 

out -2 m depth.  The 

m Cerebratulus fuscus 

 polychaetes including 

though they generally 

sh climate exists, the 

onsiderable numbers, 

nner turbulent zone.  

e this zone typically 
e amphipods such as 

ulata and Lumbrineris 
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Figure 3-9:  Schematic represen

Branch & Branch 2018).

listed. 
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entation of the West Coast intertidal beach zon

).  Species commonly occurring on the Namaq

 

INING 

26 

onation (adapted from 

aqualand beaches are 
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Figure 3-10:  Common beach mac

 

 

The outer turbulent zone exten

and species diversity is again

transition zone, other polycha

ludertizii.  The sea pen Virgula

of amphipod species and the

Crustacea). 

The marine component of the 

portions of the inner continent

the coastline in the broader pr

(Figure 3-11) (see Table 3-6)

alsoillustrated inFigure 3-11. 
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acrofaunal species occurring on exposed West Coa

tends below 5 m depth, where turbulence is sign

ain much higher.  In addition to the polycha

chaetes in this zone include Pectinaria capen

ularia schultzi (Pennatulacea, Cnidaria) is also c

the three spot swimming crab Ovalipes pun

he 2018 National Biodiversity Assessment (Sink 

ntal shelf on the West Coast as ‘endangered’, w

 project area are rated as either ‘vulnerable’ o

).  Those habitat types within the genera
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Coast beaches. 

ignificantly decreased 

haetes found in the 

ensis, and Sabellides 

o common as is a host 

unctatus (Brachyura, 

k et al. 2019), rated 

’, whereas sections of 

’ or of ‘least concern’ 

ral project area are 
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3.3.2  Rocky Substrate Habita

The following general descript

based on Field et al. (1980), B

Branch (2018). 

3.3.2.1 Intertidal Rocky Sh

Several studies on the west coa

wave action on the intertidal

filter-feeders by increasing the

elevation of overall biomass

Bustamante & Branch 1995a, 1

diverse with a relatively low b

kelp accumulate and provide a

such as Cymbula granatina th

subtidal, these differences dimi

West Coast rocky intertidal s

characteristic biological commu

Cochlear/Argenvillei and the I

zones based on tidal heights (F

associated with life on the in

competition and predation inte

The uppermost part of the sho

is most exposed to air, perhap

supralittoral is characterised b

knysnaensis, and the red alga

life. 

The upper mid-littoral is chara

on all shores.  The gastropods 

variably present, as are low de

andChthalamus dentatus.  Flor

Toward the lower Mid-littoral 

by exposure to wave action.  O

abounds with a variable repres

Splachnidium rugosum; and 

Gigartina polycarpa (=radula)

exposure Plocamium rigidum 

Cymbula granatina and Burnup

Gunnarea capensis, and the sma

almost all of the primary space

galloprovincialis.  First recorde

it is now the most abundant an

West Coast and parts of the So

displaced thelocal mu
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itats and Biota 

iption of the intertidal and subtidal habitats fo

Branch & Griffiths (1988), Field & Griffiths (1

 Shores 

coast of southern Africa have documented the i

dal rocky-shore community.  Specifically, wav

the concentration and turnover of particulate 

ss despite a low species diversity (McQuaid

 1996a, Bustamante et al. 1997).  Conversely, s

 biomass, and only in relatively sheltered emb

e a vital support for very high densities of kel

that occur exclusively there (Bustamante et 

iminish as wave exposure is moderated with dep

l shores can be divided into five zones on 

ommunities: The Littorina, Upper Balanoid,

e Infratidal Zones.  These biological zones cor

Figure 3-12 and Figure 3-13).  Tolerance to th

 intertidal, as well as biological interactions 

teract to produce these five zones. 

hore is the supralittoral fringe, which is the pa

aps having more in common with the terrestrial

d by low species diversity, with the tiny periw

ga Porphyra capensis constituting the most co

aracterised by the limpet Scutellastra granularis

ds Oxystele variegata, Nucella dubia, and Helci

 densities of the barnacles Tetraclita serrata, 

lora is best represented by the green algae Ulva

al or Lower Balanoid zone, biological communit

  On sheltered and moderately exposed shores, 

resentation of: green algae – Ulva spp, Codium 

 red algae – Aeodes orbitosa, Mazzaella (

), Sarcothalia (=Gigartina) stiriata, and wit

 and P. cornutum, and Champia lumbricalis

nupena spp. are also common, as is the reef b

 small cushion starfish Patiriella exigua.  On mo

ace can be occupied by the dominant alien inva

ded in 1979 (although it is likely to have arrived

 and widespread invasive marine species spreadi

South Coast (Robinson et al.2005). M. galloprov

mussels Choromytilusmeridionalis and 
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for the West Coast is 

 (1991) and Branch & 

e important effects of 

ave action enhances 

e food, leading to an 

aid & Branch 1985, 

, sheltered shores are 

mbayments does drift 

elp trapping limpets, 

et al. 1995).  In the 

epth. 

n the basis of their 

id, Lower Balanoid, 

orrespond roughly to 

 the physical stresses 

s such as herbivory, 

part of the shore that 

ial environment.  The 

riwinkle Afrolittorina 

common macroscopic 

aris, which is present 

lcion pectunculus are 

, Octomeris angulosa 

va spp. 

nities are determined 

s, a diversity of algae 

 spp.; brown algae – 

 (=Iridaea) capensis, 

with increasing wave 

lis.  The gastropods 

f building polychaete 

more exposed shores, 

vasive mussel Mytilus 

ed in the late 1960s), 

ading along the entire 

ovincialishas partially 

d Aulacomyaater 
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Figure 3-12:  Schematic represe

& Branch 2018). 
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sentation of the West Coast intertidal zonation (a
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 (adapted from Branch 
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(Hockey & Van ErkomSchurink

(Griffiths et al. 1992; Steffani 

decade is the acorn barnacle 

America where it is the most c

is, however, evidence that it 

2008).  At the time of its disco

Misty Cliffs near Cape Point t

rocky shores as far north as L

Alexkor mining licence area 

barnacle is typically abundant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-13:  Typical rocky intert

 

Along the sublittoral fringe, th

forming dense, almost monosp

al. 1995).  Similarly, C. gran

reaching extremely high den

M. galloprovincialis dominate

M. galloprovincialis has led to

Branch 2003a, 2003b, 2005).  T

wave-exposed locations, the mu

semi-exposed situations it is n

theabundance and size of S. a

within a matrix of musselbed. 

of the limpet, are nowlargely 

offer a refugepreventing global

there is variable representatio

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN
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ink 1992), and competes with several indigen

ni & Branch 2003a, b).  Another alien invasive r

le Balanus glandula, which is native to the w

t common intertidal barnacle (Simon-Blecher e

it has been in South Africa since at least 199

scovery, the barnacle was recorded from 400 km 

to Elands Bay (Laird & Griffith 2008).  It has

s Lüderitz in Namibia (Pulfrich 2016), and wa

a 554MRC during a site visit in July 2017.  

t at the mid zones of semi-exposed shores. 

ertidal zonation on the southern African west coas

 the large kelp-trapping limpet Scutellastra arg

specificstands achieving densities of up to 200/

anatina is the dominant grazer on more she

ensities (Bustamante et al. 1995).  On mo

tes.  There is evidence that the arriv

 to strong competitive interaction with S. arge

The abundance of the mussel changes with wa

 mussel can cover almost the entire primary sub

never abundant. As the cover of M. gallopro

argenvillei on rock declines and it becomes c

.  As a result exposed sites, once dominatedby

ly covered by the alien mussel.Semi-exposed s

bal extinction of the limpet.  In addition to the mu

tion of the flora and fauna described for the
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enous limpet species 

 recorded in the past 

 west coast of North 

et al. 2008).  There 

992 (Laird & Griffith 

 km of coastline from 

has been reported on 

was identified in the 

  When present, the 

ast. 

argenvillei dominates 

0/m2 (Bustamante et 

heltered shores, also 

ore exposed shores 

rrival of the alien 

rgenvillei (Steffani & 

ave exposure, and at 

ubstratum,whereas in 

rovincialis increases, 

confined to patches 

by dense populations 

 shores do, however, 

e mussel and limpets, 

he lower mid-littoral 
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above, as well as the anemone

Parechinus angulosus.  Some of

More recently, the invasion of 

ChileanSemimytilus algosus, w

species wasintroduced either b

through the importing of oyst

2009 from Elands Bay, its distr

years (de Greef et al. 2013

Bloubergstrand in the south.  W

dominating primary rock spac

Many shores on the West Co

introduced species, with B. g

dominating the mid-shore, an

2013).The shells of S. algosusar

strength to the substrate, the

competition, desiccation and 

ability of S. algosus is strongly

cannot survive on the high shor

growth rate, and high mortality

Most of the rocky shores in the

will be similar to ‘typical’ shor

beach are expected to show e

shores will harbour more san

spp.,Grateloupiabelangeri, No

reproduction and perennation 

(Daly & Matheison 1977; Airold

sand-tolerant anemone Bunoda

siphonarid Siphonaria capensis

of the intertidal space. 

3.3.2.2 Rocky Subtidal Hab

Biological communities of the 

from the sublittoral fringe to a

below 10 m depth dominated b

represents a continuum of spec

From the sublittoral fringe to a

by algae, in particular two spe

seawards to a depth of about 

height of about 2 m undernea

depth, although in the northe

areas, increasing turbidity limi

Jarman & Carter 1981; Branch

forming extensive beds from w

in abundance northwards.  Lamin
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ne Aulactinia reynaudi, numerous whelk species

 of these species extend into the subtidal below

of west coast rocky shores by another mytilid, 

 was noted (de Greef et al. 2013).  It is hyp

by shipping traffic from Namibia(Walvis Bay an

ster spat from Chile for mariculture purposes

stribution spread rapidly to cover 500 km of coa

013).  Its current range extends from Lüde

  Where present, it occupies the lower intertid

ace, while M. galloprovincialis dominates hig

Coast have thus now been effectively partiti

glandula colonizing the upper intertidal, M

and now S. algosus smothering the low-shore

are, however, typically thin and weak, and hav

hereby making the species vulnerable to pred

d the effects of wave action (Zeeman 2016)

gly related to shore height.  Due to intoleranc

hore, but on the low shore its high recruitment r

lity rate as a result of wave action and predation

the southern portion of 554MRC and in the Wal

ores as described above, although those in the c

 evidence of sand scouring and periodic sand

sand-tolerant and opportunistic foliose algal 

Nothogenia erinacea)many of which have mec

on that contribute to their persistence on sand

oldi et al. 1995; Anderson et al. 2008).  Of the

dactis reynaudi, the Cape reef worm Gunnarea

siswere prevalent, with the anemone in particu

abitat and Kelp Beds 

he rocky sublittoral can be broadly grouped in

o a depth of about 10 m dominated by flora, an

d by fauna.  This shift in communities is not kni

ecies distributions, merely with changing abund

a depth of between 5 and 10 m, the benthos i

pecies of kelp.  The canopy forming kelp Ecklon

ut 10 m.  The smaller Laminaria pallida forms

neath Ecklonia, but continues its seaward ext

ern regions of the west coast, and in the coa

mits growth to shallower waters (10-20 m) (Ve

ch 2008).  Ecklonia maxima is the dominant s

m west of Cape Agulhas to north of Cape Columb

aminaria becomes the dominant kelp north of C
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ies and the sea urchin 

ow. 

d, the hermaphroditic 

ypothesized that this 

 and Swakopmund) or 

es.  First reported in 

oastline within a few 

deritz(pers. obs) to 

tidal zone completely 

higher up the shore.  

itioned by the three 

M. galloprovincialis 

ore (de Greef et al. 

ave a low attachment 

edators, interference 

.  The competitive 

nce to desiccation, it 

t rate offsets the low 

ion. 

alviskop project area 

centre of the target 

nd inundation.  Such 

al genera (e.g. Ulva 

mechanisms of growth, 

and-influenced shores 

he benthic fauna, the 

rea gaimardi, and the 

cular occupying much 

 into an inshore zone 

 and an offshore zone 

nife-edge, and rather 

ndances. 

s is largely dominated 

lonia maxima extends 

ms a sub-canopy to a 

xtent to about 30 m 

oastal mining licence 

Velimirov et al. 1977; 

 species in the south 

bine, but decreasing 

f Cape Columbine and 
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thus in the project area, exten

northern Namibia (Stegenga et 

Kelp beds absorb and dissipat

thereby providing important pa

fauna, resulting in diverse and

Through a combination of she

complex trophic food webs of n

stocks (Branch 2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-14:  The canopy-forming

of marine biota (Photos:

 

Growing beneath the kelp cano

understorey algae, which pro

feeders associated with the k

Botryocarpa prolifera, Neurog

venosa and Rhodymenia (=Ep

extensions of some algae occu

species include Polysiphonia v

flaccida.  In particular, encrus

they are known as settlement 

of coralline crusts is thought t

by providing substrate, refug

invertebrates (Chenelot et al. 

The sublittoral invertebrate fa

mussels Aulacomya ater and C

gaimardi, and a variety of spo

herbivory being restricted to

macrophytes.  The dominant 

grazing pressure from limpets

humeralis.  The abalone Haliot

south of Cape Columbine is na
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tending from Danger Point east of Cape Agulha

et al. 1997; Rand 2006). 

ate much of the typically high wave energy r

 partially-sheltered habitats for a high diversity 

nd typical kelp-forest communities being establ

helter and provision of food, kelp beds suppo

f numerous species, including commercially imp

ing kelp Ecklonia maxima provides an important h

: West Coast Abalone). 

nopy, and epiphytically on the kelps themselve

rovide both food and shelter for predators, 

 kelp bed ecosystem.  Representative under-st

roglossum binderianum, Botryoglossum platyc

Epymenia) obtusa, various coralline algae, a

curring primarily in the intertidal zones (Bolto

 virgata, Gelidium vittatum (=Suhria vittata) 

rusting coralline algae are important in the un

nt attractors for a diversity of invertebrate spec

t to be a key factor in supporting a rich shallow

fuge, and food to a wide variety of infau

 2008). 

 fauna is dominated by suspension and filter-fe

Choromytilus meriodonalis, and the Cape re

ponges and sea cucumbers.  Grazers are less c

to grazing of juvenile algae or debris-fee

t herbivore is the sea urchin Parechinus ang

ts, the isopod Paridotea reticulata and the a

iotis midae, an important commercial species p

 naturally absent north of Cape Columbine, alt

INING 

33 

lhas to Rocky Point in 

y reaching the shore, 

ty of marine flora and 

blished (Figure 3-14).  

port recruitment and 

mportant rock lobster 

 habitat for a diversity 

ves, are a diversity of 

s, grazers and filter-

storey algae include 

tycarpum, Hymenena 

 as well as subtidal 

lton 1986).  Epiphytic 

 and Carpoblepharis 

under-storey flora as 

pecies.  The presence 

low-water community 

aunal and epifaunal 

feeders, such as the 

reef worm Gunnarea 

s common, with most 

eeding on detached 

ngulosus, with lesser 

 amphipod Ampithoe 

s present in kelp beds 

although attempts at 
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ranching this species along the

the sub-littoral include the comme

the octopus Octopus vulgaris.

community structure via preda

Relatively abundant rock lobst

black mussel Choromytilus me

structure of populations of ribb

size-classes (Griffiths & Seide

communities, resulting in large

barnacles, and in the dominanc

Of lesser importance as pred

feather and brittle stars, and g

Fish species commonly found i

blochii, two tone finger fin Ch

galjoen Dichistius capensis,

Haploblepharus pictus (Branch 

There is substantial spatial and

storms can remove large numb

unpredictable (Levitt et al. 20

others are less so due to diffe

sand and grazers. 

3.3.3 The Water Body 

In contrast benthic biota which

the open water column.  The p

and their main predators, mari

3.3.3.1 Plankton 

Plankton is particularly abunda

the upwelling characteristic of 

of 2-m diameter, and in

ichthyoplankton (Figure 3-15). 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-15:  Phytoplankton 

mysciencebox.org) is ass
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the Namaqualand coast are currently underway

commercially important West Coast rock lobste

.  The rock lobster acts as a keystone spec

dation on a wide range of benthic organisms (Ma

bsters can lead to a reduction in density, or e

meriodonalis, the preferred prey of the species

ibbed mussels Aulacomya ater, reducing the pro

iderer 1980).  Their role as predator can thu

rge reductions in taxa such as black mussels, u

nce of algae (Barkai & Branch 1988; Mayfield 19

redators, although numerically significant, ar

 gastropods, including the whelks Nucella spp. a

d in kelp beds off the West Coast include hotte

Chirodactylus brachydactylus, red fingers Cheilo

, rock suckers Chorisochismus dentex a

ch et al. 2010). 

nd temporal variability in the density and biom

umbers of plants and recruitment appears to

2002; Rothman et al. 2006).  Some kelp bed

ifferences in seabed topography, and the prese

ich are associated with the seabed, pelagic spec

e pelagic communities are typically divided into

marine mammals (seals, dolphins and whales), sea

dant in the shelf waters off the West Coast, be

of the area.  Plankton range from single-celled 

include bacterio-plankton, phytoplankton, 

 

 (left, photo: hymagazine.com) and zooplank

ssociated with upwelling cells. 
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ay.  Key predators in 

ter Jasus lalandii and 

ecies as it influences 

Mayfield et al. 2000).  

 even elimination, of 

es, and alter the size 

roportion of selected 

thus reshape benthic 

, urchins, whelks and 

 1998). 

are various starfish, 

. and Burnupena spp.  

tentot Pachymetopon 

ilodactylus fasciatus, 

and the catshark 

mass of kelp beds, as 

to be stochastic and 

eds are dense, whilst 

esence or absence of 

ecies live and feed in 

nto plankton and fish, 

eabirds and turtles. 

being associated with 

d bacteria to jellyfish 

, zooplankton, and 

ankton (right, photo: 
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Phytoplankton are the principl

3.5 g C/m2/day for the midsh

(Shannon & Field 1985; Mitc

phytoplankton is dominated by

conditions.  The most commo

Skeletonema, Rhizosolenia, Co

blooms occur after upwelling 

and Peridinium) are more commo

can grow rapidly at low nutrie

are nearly equally important me

present. 

Red-tides are ubiquitous featu

most common species associa

Noctiluca scintillans, Gonyau

rubrum.  Gonyaulax and Mesod

tide events occur quite close i

30 km offshore. 

The mesozooplankton (≥200µ

dominant and diverse group

Centropagesbrachiatus, Ca

Clausocalanus arcuicornis, Para

the above species typically oc

column, with the exception of 

The macrozooplankton (≥1,600

the area.  The dominant sp
Nyctiphanes capensis, although

oceanic fronts over the contine

Standing stock estimates of me

2.0 g C/m2, with maximum 
biomass ranges from 0.1-1.0 

(Pillar 1986).  Although it show

highest over the shelf, with ac

occur at oceanographic fronts. 

Zooplankton biomass varies wi

will exist during non-upwelling

Henry 1985), and during winte

variation will occur in relation

zooplankton biomass due to pa

water subsequent to significa
upwelling system, combined w

shelf waters during winter, th

plankton replenishment and foo

The project area lies within th
phytoplankton abundance can 
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iple primary producers with mean productivity

dshelf region and decreasing to 1 g C/m2/day

itchell-Innes & Walker 1991; Walker & Pete

by large-celled organisms, which are adapted t

mmon diatom genera are Chaetoceros, Nitsc

Coscinodiscus and Asterionella (Shannon & Pil

g events, whereas dinoflagellates (e.g. Proro

ommon in blooms that occur during quiescent 

ient concentrations.  In the surf zone, diatoms 

 members of the phytoplankton, and some silico

atures of the Benguela system (see Shannon &

ciated with red tides (dinoflagellate and/or c

aulax tamarensis, G. polygramma and the c

sodinium have been linked with toxic red tides. 

e inshore although Hutchings et al.(1983) have

0µm) is dominated by copepods, which are

up in southern African zooplankton.  Impo

Calanoidescarinatus, Metridialucens, N

aracalanus parvus, P. crassirostris and Ctenoca

occur in the phytoplankton rich upper mixed 

of M. lucens which undertakes considerable vert

00µm) are dominated by euphausiids of which 

species occurring in the nearshore are Eup

ugh neither species appears to survive well in 

inental shelf (Pillar et al. 1991). 

mesozooplankton for the southern Benguela are

m values recorded during upwelling periods. 
0 g C/m2, with production increasing north o

hows no appreciable onshore-offshore gradient

accumulation of some mobile zooplanktors (eup

s.  Beyond the continental slope biomass decrea

with phytoplankton abundance and, accordingl

ng periods when primary production is lower (Br

nter when predation by recruiting anchovy is h

ion to the upwelling cycle; newly upwelled wa

 paucity of food, whilst high biomasses develo

icant development of phytoplankton.  Irregu
 with seasonal recruitment of pelagic fish spec

 thus results in a highly variable and dynamic

food availability for pelagic fish species. 

 the influence of the Namaquaupwelling cell, 
n be expected, providing favourable feeding co
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ity ranging from 2.5 - 

ay inshore of 130 m 

eterson 1991).  The 

 to the turbulent sea 

itschia, Thalassiosira, 

Pillar 1985).  Diatom 

rocentrum, Ceratium 

t periods, since they 

s and dinoflagellates 

icoflagellates are also 

& Pillar 1986).  The 

r ciliate blooms) are 

 ciliate Mesodinium 

s.  Most of these red-

ve recorded red-tides 

re overall the most 

portant species are 

Nannocalanusminor, 

calanus vanus.  All of 
d layer of the water 

rtical migration. 

h 18 species occur in 

uphausia lucens and 
in waters seaward of 

area range from 0.2 - 

.  Macrozooplankton 
h of Cape Columbine 

nts, standing stock is 

uphausiids) known to 

reases markedly. 

gly, seasonal minima 

(Brown 1984; Brown & 

s high.  More intense 

water supporting low 

lop in aged upwelled 

gular pulsing of the 
ecies into West Coast 

mic balance between 

l, and seasonally high 
conditions for micro-, 
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meso- and macrozooplankton, 

larvae) comprise a minor comp
commercial importance of the 

species are known to spawn in

1987), and their eggs and larva

region.  However, in the Oran

cell, high turbulence and deep

biomassand consequently the
transport of ichthyoplankton

ecosystems.Important pelagic 

mackerel and shallow-water ha

Cone area, but not within it

expected to be comparatively 

3.3.3.2 Pelagic Fish 

The structure of the nearshore

wave exposure.  Species rich

exposed areas but typically ver

surf zone and outer turbulent 

nursery habitats for marine fis

al. 1994).  However, the comp

heavily dependent on wave ex

1997b).  Surf zone fish comm

biomass, but low species diver

white stumpnose (Rhabdosargu

Cape gurnard (Chelidonichthy

(Rhinobatosannulatus), eagle 

(Clark 1997b). 

Fish species commonly found i

blochii (Figure 3-17, left), two

red fingers Cheilodactylus fasc

dentex, maned blennies Scarte

al.1997; Brouwer et al. 1997; B

 

 

 

 

 

 

 

Figure 3-16:  Common surf zone

stumpnose (right, photo:
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 and for ichthyoplankton.Although ichthyoplan

mponent of the overall plankton, it remains sig
he overall fishery in the region.  Various pelagic

 in the inshore regions of the southern Bengue

rvae form an important contribution to the icht

range River Cone area immediately to the nort

ep mixing in the water column result in dimini

he area is considered to be an environmen
on from the southern to the northern B

ic fish species, including anchovy, redeye ro

 hake, are reported as spawning on either side o

 it.  Ichthyoplankton abundances in the proj

ly low. 

re and surf zone fish community varies greatly

chness and abundance is generally high in sh

very low off the more exposed beaches (Clark 1

nt zone habitats of sandy beaches are consider

fishes (Modde 1980; Lasiak 1981; Kinoshita & Fu

mposition and abundance of the individual assemb

exposure (Blaber & Blaber 1980, Potter et al. 

mmunities off the South African West Coast h

versity.  Typical surf zone fish include harders 

gus globiceps) (Figure 3-16), Cape sole (Hetero

thys capensis),False Bay klipfish (Clinus latip

le ray(Myliobatis aquila),and smooth-hound (

d in kelp beds off the West Coast include hotte

wotone fingerfin Chirodactylus brachydactylus(

asciatus, galjoen Dichistius capensis, rock suck

rtella emarginata and the catshark Haploblepha

; Branch et al. 2010). 

ne fish include the harder (left, photo: aquariophi

to: easterncapescubadiving.co.za). 
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lankton (fish eggs and 

significant due to the 
gic and demersal fish 

uela (Crawford et al. 

chthyoplankton in the 

orth of the upwelling 

minished phytoplankton 

mental barrier to the 
Benguela upwelling 

round herring, horse 

e of the Orange River 

roject area are thus 

tly with the degree of 

 sheltered and semi-

k 1997a, 1997b).  The 

ered to be important 

 Fujita 1988; Clark et 

emblages seems to be 

 1990, Clark 1997a, 

 have relatively high 

rs (Liza richardsonii), 

romycteris capensis), 

tipennis), sandsharks 

Mustelus mustelus) 

tentot Pachymetopon 

(Figure 3-17, right), 

ckers Chorisochismus 

harus pictus (Saueret 

hil.org) and the white 

 



MARINE ECOLOG

         Pisces Environmental Services 

 

 

 

 

 

 

 

 

 

 

Figure 3-17:  Common fish foun

wikimedia.org) and the t

 

Small pelagic species occurrin

include the sardine/pilchard 

capensis), chub mackerel (Sco

3-18, right) and round herring 

shoals of various sizes (Crawfor

seasonal migrations between 

pelagic species are distributed

St Helena Bay to Mossel Bay

downstream of major upwellin

subsequently carried around Ca

 

 

 

 

 

 

 

 

 

 

 

Figure 3-18:  Cape fur seal prey

(photos: www.underwate

 

At the start of winter every ye

coastal waters in large number

in the pelagic stage, across br

nursery grounds before gradua

current, towards the major sp

on the interaction of oceano
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und in kelp beds include the Hottentot fish (lef

twotone fingerfin (right, photo:www.parrphotog

ring beyond the surfzone and generally within 

rd (Sadinops ocellatus) (Figure 3-18, left), 

Scomber japonicus), horse mackerel (Trachuru

ng (Etrumeus whiteheadi).  These species typic

ford et al. 1987), and exhibit similar life history

n the west and south coasts.  The spawning a

ed on the continental shelf and along the shelf 

ay on the South Coast (Shannon & Pillar 19

lling centres in spring and summer, and their e

 Cape Point and up the coast in northward flowin

eying on a shoal of pilchards (left).  School of ho

atervideo.co.za; www.delivery.superstock.com). 

 year, juveniles of most small pelagic shoaling 

mbers between the Orange River and Cape Columb

broad stretches of the shelf, to utilise the shal

ually moving southwards in the inshore southe

spawning grounds east of Cape Point.  Recruit

nographic events, and is thus subject to spa
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left, photo: commons. 

ographic.com). 

in the 200 m contour 

, anchovy (Engraulis 

rus capensis) (Figure 

ically occur in mixed 

ory patterns involving 

g areas of the major 

lf edge from south of 

1986).  They spawn 

r eggs and larvae are 

wing surface waters. 

horse mackerel (right) 

 

g species recruit into 

umbine.  They recruit 

hallow shelf region as 

herly flowing surface 

itment success relies 

spatial and temporal 
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variability.  Consequently, the

(1-3 years) pelagic fish is highly

Two species that migrate alon

are snoek Thyrsites atun and c

West and South-West coasts a

West Coast reach the area be

August.  They spawn in these 

commencing their return north

predators occurring throughou

invertebrates and fish.  Chub ma

reaching South-Western Cape 

and July to spawn before start

Their abundance and seasonal mi

3.3.3.3 Turtles 

Three species of turtle occur

coriacea) (Figure 3-19, left), 

right) and the Green (Chelonia

occur only as occasional visitor

 
 

 

 

 

 

 

 

 

 

 

Figure 3-19:  Leatherback (left

Southern Africa (Photos:

 

The Leatherback is the only t

South Africa. The Benguela e

numbers are high, is increasing

leatherback turtles from sever

(Gabon, Brazil) and south ea

&Leeney 2011).  Leatherback t

tracked swimming around the 

west of the Benguela ecosystem

Leatherback turtles inhabit de

ocean currents in search of the

600 m and remain submerged f
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he abundance of adults and juveniles of these

hly variable both within and between species. 

ong the West Coast following the shoals of anc

d chub mackerel Scomber japonicas.  Their ap

 are highly seasonal.  Snoek migrating along th

between St Helena Bay and the Cape Peninsula

se waters between July and October before m

rthward migration (Payne & Crawford 1989).  

out the water column, feeding on both deme

 mackerel similarly migrate along the southern

e waters between April and August.  They mo

arting the return northwards offshore migration

al migrations are thought to be related to the av

ur along theWest Coast, namely the Leather

, and occasionallythe Loggerhead (Caretta car

nia mydas) turtle.  Loggerhead and Green turtl

ors along the West Coast. 

eft) and loggerhead turtles (right) occur along 

s: Ketos Ecology 2009; www.aquaworld-crete.com

y turtle likely to be encountered in the offsho

 ecosystem, especially the northern Benguel

ingly being recognized as a potentially importa

veral globally significant nesting populations in

east Indian Ocean (South Africa) (Lambardi e

k turtles from the east South Africa population 

e west coast of South Africa and remaining in 

tem (Lambardi et al. 2008). 

deeper waters and are considered a pelagic spe

heir prey (primarily jellyfish). While hunting the

d for up to 54 minutes (Hays et al. 2004).  Thei
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ese small, short-lived 

nchovy and pilchards 

appearance along the 

 the southern African 

ula between May and 

 moving offshore and 

.  They are voracious 

emersal and pelagic 

rn African West Coast 

move inshore in June 

ion later in the year.  

 availability of their  

erback (Dermochelys 

caretta) (Figure 3-19, 

rtles are expected to 

ng the West Coast of 

om). 

shore waters of west 

ela where jelly fish 

rtant feeding area for 

 in the south Atlantic 

et al. 2008, Elwen 

n have been satellite 

in the warmer waters 

pecies, travelling the 

hey may dive to over 

heir abundance in the 
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study area is unknown but expe

have mistaken plastic marine d

lead to absorption of toxins 

Leatherback Turtles are listed 

highest categories in terms o

Trade in Endangered Species)

turtles are listed as “Endange

South Africa has endorsed and

to the conservation of marine t

at an international level. 

3.3.3.4 Seabirds 

14 species of seabirds breed in

Cormorant, White Pelican, thre
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xpected to be low. Leatherbacks feed on jellyfis

e debris for their natural food. Ingesting this ca

s and reduce the absorption of nutrients fro

d as “Critically Endangered” worldwide by the 

 of need for conservation in CITES (Conventio

s), and Convention on Migratory Species. Log

gered”. As a signatory of the Convention on 

nd signed an International Memorandum of Und

e turtles. South Africa is thus committed to con

 in southern Africa; Cape Gannet, African Peng

hree Gull and four Tern species ( 
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fish and are known to 

 can obstruct the gut, 

from their real food. 

e IUCN and are in the 

tion on International 

oggerhead and green 

on Migratory Species, 

nderstanding specific 

onserve these species 

nguin, four species of 
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Table 3-1).  Birds endemic to t

include Cape Gannets, Kelp Gu

left), Bank, Cape and Crowned

the Black oystercatcher and B

Oystercatcher is particularly su

breed on beaches between the

are likewise rare and breed in

areas associated with the Oran

Most of the breeding seabird sp

inshore (10-30 km), although A

km and 140 km offshore, respe

There are no seabird breeding 

RAMSAR site at the Orange Rive

 

 

 

 

 

 

 

 

 

 

 

Figure 3-20:  The African Blac

Crowned Cormorant (righ
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 the region and liable to occur most frequently

 Gulls, African Penguins, African Black Oysterca

ed Cormorants  (Figure 3-20, right), and Hartlau

 Bank cormorant are rare.  The breeding succe

 susceptible to disturbance from off-road vehicl

he Eastern Cape and southern Namibia.  Caspia

 in the broader study area, especially in the w

ange River and OlifantsRiver estuaries. 

species forage at sea with most birds being fo

African Penguins and Cape Gannets are known

pectively (Dundee 2003; Ludynia 2007). 

g sites in the vicinity of the Walviskop project a

iver mouth, some 60 km to the north. 

lack Oystercatcher (Left, photo: patrickspilsbury

ight, photo: savoels.za.net) occur in the project a
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tly in the project area 

rcatcher (Figure 3-20, 

laub’s Gull.  Of these 

ccess of African Black 

icles as they nest and 

ian and Damara terns 

 wetland and saltpan 

found relatively close 

wn to forage up to 60 

t area, other than the 

ury.blogspot.com) and 

area. 
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Table 3-1: Breeding resident sea

Common name 

African Penguin 

Great Cormorant 

Cape Cormorant 

Bank Cormorant 

Crowned Cormorant 

White Pelican 

Cape Gannet 

Kelp Gull 

Greyheaded Gull 

Hartlaub's Gull 

Caspian Tern 

Swift Tern 

Roseate Tern 

Damara Tern 

 

 

3.3.3.5 Marine Mammals 

The marine mammal fauna occ

whales and dolphins and one re

Cetaceans (whales and dolphi

Thirty fourspecies of whales a

records) or likely (based on hab

waters (Table 3-2).  Current i

most cetacean species occurr

precautionary principal must b

this area. 

Records from stranded specime

Cape Agulhas (~34° S, 20° E) is 

as well as those more common

dolphins and long finned pilot

Risso’s dolphins) (Findlay et al

can be considered to be truly o

The distribution of cetaceans 

shelf and those that occur in de

usually higher than in pelagic 

to be wide ranging across 1,00

diversity in likely to be lower t
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eabirds present along the West Coast (CCA & CMS 

Species name RSA Regional 

Spheniscus demersus 

Phalacrocorax carbo 

Phalacrocorax capensis 

Phalacrocorax neglectus 

Microcarbo coronatus 

Pelecanus onocrotalus 

Morus capensis 

Larus dominicanus 

Larus cirrocephalus 

Larus hartlaubii 

Hydroprogne caspia 

Sterna bergii 

Sterna dougallii 

Sterna balaenarum 

Endang

Least Co

Endang

Endang

Near Thre

Vulner

Endang

Least Co

Least Co

Least Co

Vulner

Least Co

Endang

Vulner

ccurring off the southern African coast include

 resident seal species. 

hins) 

 and dolphins are known (based on historic sigh

habitat projections of known species parameter

t information on the distribution, population s

urring on the west coast of southern Africa 

t be used when considering possible encounter

mens show that the area between St Helena Bay

 is an area of transition between Atlantic and Ind

mmonly associated with colder waters of the wes

lot whales) and those of the warmer east coas

 al. 1992).  The project area lies north of this 

y on the ‘west coast’. 

ns can largely be split into those associated w

 deep, oceanic water.  Cetacean density on the 

ic waters as species associated with the pelagic

000s of km.  As the project area is located on t

r than further offshore on the shelf. 
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S 2001). 

al Assessment 

angered 

 Concern 

angered 

angered 

hreatened 

nerable 

angered 

 Concern 

 Concern 

 Concern 

nerable 

 Concern 

angered 

nerable 

des several species of 

ightings or strandings 

ers) to occur in these 

n sizes and trends of 

a is lacking and the 

ers with cetaceans in 

ay (~32° S, 18° E) and 

 Indian Ocean species, 

est coast (e.g. dusky 

ast (e.g. striped and 

is transition zone and 

 with the continental 

he continental shelf is 

gic environment tend 

the coast, cetacean 
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Cetaceans are comprised of tw

and the odontocetes (predato

sociality, communication abilit

are considered separately.A r

species likely to be found withi

Table 3-2 lists the cetaceans li

from: Findlay et al. (1992), B

Namibian Dolphin Project.  Of

Categories).  The majority of d

in the project area is the resul

Changes in the timing and dist

collected due to extirpation of

behaviours).  The large whale

continental shelf waters are th

Mysticete (Baleen) whales 

The majority of mysticetes wh

the area include the fin, sei, 

The southern right whale (Fami

are from taxonomically separa

waters with only occasional vis

migration either to or through 

route between higher latitude

breeding grounds.  Depending 

seasonality may be either unimo

October to November), reflec

Northward and southward migr

to whales following geographic

of occurrence at different loc

each species is discussed separ

Two genetically and morpholo

live off the coast of southern 

beyond the shelf (>200 m dept

The “inshore population” of Br

unique amongst baleen whale

north into the Benguela curre

especially in the winter months

Sei whales migrate through S

relatively high numbers, to un

thus shows a bimodal peak with

again in August, September an

with most caught deeper than

on abundance or distribution p

the project area due to their d

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

 two taxonomic groups, the mysticetes (filter fe

atory whales and dolphins with teeth).  Due

ilities, ranging behavior and acoustic behavior

 review of the distribution and seasonality of

thin the project area is provided below. 

 likely to be found within the project area, bas

, Best (2007), Weir (2011) and unpublished re

Of the 16 species listed, two areendangered (

data available on the seasonality anddistribut

sult of commercial whaling activities mostly dat

istribution of migration may have occurred sinc

 of populations or behaviours (e.g. migration ro

ale species for which there are current data 

 the humpback and southern right whale. 

whales fall into the family Balaenopeteridae.  

, Antarctic minke, dwarf minke, humpback a

amily Balaenidae) and pygmy right whale (Fam

arate groups.  The majority of mysticete speci

visits to shelf waters.  Most of these species sh

h the latitudes encompassed by the broader pr

de (Antarctic or Subantarctic) feeding grounds 

g on the ultimate location of these feeding and

imodal, usually in winter months, or bimodal (e

lecting a northward and southward migration 

migrations may take place at different distances 

hic or oceanographic features, thereby influenc

ocations.  Because of the complexities of the 

arately below. 

logically distinct populations of Bryde’s whales

n Africa (Best 2001; Penry 2010).  The “offshor

pth) off west Africa and is unlikely to be seen i

 Bryde’s, which lives on the continental shelf a

les in the region by being non-migratory.  It 

rrent areas of the west of coast of South A

ths (Best 2007). 

 South African waters, where they were his

unknown breeding grounds further north. Thei

ith numbers west of Cape Columbine highest in

and October.  All whales were caught in waters

an 1,000m (Best & Lockyer 2002). There is no c

 patterns in the region.Sei whales are unlikely

 distribution further offshore. 
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 feeders with baleen) 

ue to differences in 

ior, these two groups 

 of the key cetacean 

ased on data sourced 

 records held by the 

d (IUCN Red Data list 

ution of large whales 

ating from the 1960s.  

ince these data were 

 routes may be learnt 

a available from the 

.  Those occurring in 

 and Bryde’s whales.  

amily Neobalaenidae) 

cies occur in pelagic 

 show some degree of 

project area when en 

ds and lower latitude 

nd breeding grounds, 

 (e.g. May to July and 

on through the area.  

es from the coast due 

ncing the seasonality 

e migration patterns, 

les (Figure 3-21, left) 

ore population” lives 

n in the project area.  

 and Agulhas Bank, is 

It may move further 

 Africa and Namibia, 

istorically hunted in 

eir migration pattern 

 in May and June, and 

ers deeper than 200m 

o current information 

ly to be sighted near 
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Table 3-2:  Cetaceans occurren

encounter frequency wit

Common Name 

Delphinids 

Dusky dolphin 

Heaviside’s dolphin 

Common bottlenose dolphin 

Common (short beaked) dolphin 

Southern right whale dolphin 

Killer whale 

False killer whale 

Baleen whales 

Antarctic Minke  

Dwarf minke 

Fin whale 

Sei whale 

Bryde’s (offshore) 

Bryde’s (inshore) 

Pygmy right 

Humpback 

Humpback B2 population 

Southern right 

 
 
 
 

 

 

 

 

 

 

 

 

Figure 3-21:  The Bryde’s wh

bonaerensis (right) (Photo
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rence off the West Coast of South Africa, thei

ith offshore mining operationsand IUCN conservat

Species Seasonality 

  

Lagenorhynchus obscurus Year round 

Cephalorhynchus heavisidii Year round 

Tursiops truncatus Year round 

Delphinus delphis Year round 

Lissodelphis peronii Year round 

Orcinus orca Year round 

Pseudorca crassidens Year round 

  

Balaenoptera bonaerensis Winter 

B. acutorostrata Year round 

B. physalus MJJ & ON, rarely in

summer 

B. borealis MJ & ASO 

B. brydei Summer (JF) 

B brydei (subspp) Year round 

Caperea marginata Year round 

Megaptera novaeangliae Year round, higher

in SONDJF 

Megaptera novaeangliae Spring Summer 

peak ONDJF 

Eubalaena australis Year round, higher

in SONDJF 

hale Balaenoptera brydei (left) and the Minke

tos: www.dailymail.co.uk; www.marinebio.org). 
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eir seasonality, likely 

ation status. 

IUCN 

Conservation 

Status 

 

Data Deficient 

Least Concern 

Least Concern 

Least Concern 

Least Concern 

Least Concern 

Least Concern 

 

Least Concern 

Least Concern 

 in Endangered 

Endangered 

Data Deficient 

Vulnerable 

Least Concern 

er Least Concern 

Vulnerable 

er Least Concern 

ke whale Balaenoptera 
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Fin whales were historically ca

the catch data suggesting ani

before returning during August

animals may feed year round i

data on abundance or distribu

data on the abundance or distr

Helena Bay in 2011 (Mammal R

Namibia in 2014 and 2015 as w

et al. 2016) in Namibia, confirm

Two forms of minke whale (Fig

minke whale (Balaenoptera bo

both species occur in the Beng

ice of Antarctica to tropical wa

adults migrate from the South

breed, some animals, especiall

round.  The dwarf minke wha

and they do not range furthe

pattern to Antarctic minkes wi

summer.  Dwarf minke whales

generally solitary and densities

The most abundant baleen wh

whales (Figure 3-22).  In the 

remain on the west coast of So

(June – November) into spring

observed feeding in upwelling 

2011; Mateet al. 2011). 

The majority of humpback w

grounds off tropical west Afri

2009; Barendseet al. 2010).  

(BSB1) by the International Wh

in 2005  (IWC 2012). Animals f

by the IWC and are genetically

between the areas and it rema

other. BSB2 was estimated as o

populations have increased si

whales in the SE Atlantic migr

coast at varying places, so the

Africa. On the southward mig

follow the Walvis Ridge offsh

feeding grounds, while others 

calf pairs), lingering in the fee

Rosenbaum et al. in 2014, Find

southern Benguela has increa

(Barendse et al. 2011). Since 

observed feeding within 10 km 
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 caught off the West Coast of South Africa, with

animals were migrating further north during M

ust-October en route to Antarctic feeding groun

d in deeper waters off the shelf (Best 2007).  T

bution of fin whales off western South Africa.T

stribution of fin whales off the west coast, altho

l Research Institute, unpubl. data) and several s

 well as a number of strandings and acoustic de

irm their contemporary occurrence in the region

Figure 3-21, right) occur in the southern Hemisp

bonaerensis) and the dwarf minke whale (B. acu

nguela (Best 2007).  Antarctic minke whales ra

 waters and are usually seen more than ~50 km 

uthern Ocean (summer) to tropical/temperate 

ally juveniles, are known to stay in tropical/temp

hale has a more temperate distribution than t

her south than 60-65°S.  Dwarf minkes have 

with at least some animals migrating to the Sou

les occur closer to shore than Antarctic minkes

ies are likely to be low in the project area. 

whales in the Benguela are southern right wh

e last decade, both species have been increa

South Africa well after the ‘traditional’ South A

ng and early summer (October – February) whe

g zones, especially off Saldanha and St Helena 

whales passing through the Benguela are mig

frica, between Angola and the Gulf of Guinea

.  Those breeding in this area are defined as 

haling Commission (IWC), and were estimated 

s feeding in the southern Benguela are defined 

lly distinct from BSB1, although there are resigh

mains unclear exactly how animals in BSB1 and 

s only 500 individuals in 2001-2002 (Barendse et

since this time at least 5 % per annum (IWC

migrate north during early winter (June), meet a

there is no clear migration ‘corridor’ on the w

migration, returning from tropical West Africa

fshore after leaving Angola then head direct

rs follow a more coastal route (including the ma

eeding grounds off west South Africa in summer 

ndlay et al. 2017).  The number of humpback wh

reased substantially since estimates made i

e ~2011, ‘supergroups’ of up to 200 individual

m from shore (Findlay et al.2017) with many hu
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ith a bimodal peak in 

 May-June to breed, 

unds.  Some juvenile 

There are no recent 

There are no recent 

though a sighting in St 

l sightings in southern 

 detections (Thomisch 

ion. 

misphere, the Antarctic 

acutorostrata subsp.); 

 range from the pack 

m offshore.  Although 

te waters (winter) to 

emperate waters year 

 the Antarctic minke 

e a similar migration 

outhern Ocean during 

es.  Both species are 

hales and humpback 

reasingly observed to 

 African whale season 

here they have been 

na Bay(Barendseet al. 

migrating to breeding 

ea (Rosenbaumet al. 

as Breeding Stock B1 

d at 9,000 individuals 

ed as population BSB2 

ightings of individuals 

d BSB2 relate to each 

et al. 2011) and both 

WC 2012). Humpback 

t and then follow the 

 west coast of South 

ca, many humpbacks 

ctly to high latitude 

 majority of mother-

mmer (Elwen et al. 2014; 

 whales feeding in the 

 in the early 2000s 

ual whales have been 

hundred more passing 
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through and whales are now se

of 2017 (when numbers are ex

were reported stranded along 

deaths is not known, but a simi

disease or malnutrition (Sicilia

be undergoing similar stresses 

activities. Humpback whales a

whale in the offshore portions

peaking in July for the northw

migration and when animals fro

 

 

 

 

 

 

 

 

 

 

 

Figure 3-22:  The Humpback w

Eubalaena australis (rig

southern African West Co

 

The southern African populatio

Mozambique (Maputo Bay) to s

population within this range (

majority of whales remain wit

The most recent abundance e

~6,116 individuals including all

original population size with th

(Brandaõ et al. 2018).  Althoug

overall, there have been obser

right whales seen; notably th

without calves seen in near-sho

large resurgence in numbers o

intervals suggests that these ‘mi

a 3 year to 4 year calving inter

but may be related to broadsca

been a large El Nino during so

summer months in the Souther

animals fitted with satellite ta

path from there when leaving 

of right whales feeding in the
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 seen in all months of the year around Cape Tow

 expected to be at their lowest) more than 10

g the Namibian and west South African coasts. 

 similar event off Brazil in 2010 was linked to 

liano et al. 2013), which suggests the West Afri

es and caution should be taken in increasing str

s are thus likely to be the most frequently e

ns of the concession areas with year-round pre

hwards migration and October to February du

from the BSB2 population are feeding in the Ben

 whale Megaptera novaeangliae (left) and the So

right) are the most abundant large cetaceans 

 Coast (Photos: www.divephotoguide.com; www.a

tion of southern right whales historically exten

 southern Angola (Baie dos Tigres) and is consid

 (Roux et al. 2011).  While in southern Africa

with a few kilometers of shore, predominantly

 estimate for this population (2017), estimated

all age and sex classes, which is thought to be 

 the population growing at ~6.5% per year sinc

ugh the population is likely to have continued g

servations of major changes in the numbers of 

there has been a significant decrease in the

shore waters since 2009 (Roux et al. 2015; Vind

 of right whales along the SA coast in 2018 and

 ‘missing whales’ are largely a result of many an

tervals (Brandaõet al. 2018).  The reasons for th

scale shifts in prey availability in the Southern O

some of this period.  Importantly, many right 

hern Benguela, notably St Helena Bay (Mate et 

tags which fed in St Helena Bay took an almost 

g the coast.  There are no current data availab

the St Helena Bay area but mark-recapture da
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Town. In the first half 

 10 humpback whales 

s. The cause of these 

to possible infectious 

frican population may 

stress through human 

 encountered baleen 

resence but numbers 

during the southward 

enguela Ecosystem. 

 Southern Right whale 

s occurring along the 

.aad.gov.au). 

tended from southern 

sidered to be a single 

ican waters, the vast 

tly in sheltered bays. 

ted the population at 

be at least 30% of the 

nce monitoring began 

d growing at this rate 

of different classes of 

he number of adults 

inding et al. 2015).  A 

nd analysis of calving 

 animals shifting from 

 this are not yet clear 

n Ocean, as there has 

t whales also feed in 

et al. 2011).  Several 

st directly south-west 

ilable on the numbers 

data from 2003-2007 
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estimated roughly one third of 

St Helena Bay for feeding (Pe

recorded in historic whaling rec

Tristan da Cunha (Best 2007), 

be a result of animals feedin

Given this high proportion of t

historical records, it is highly 

concession areas between Nove

Odontocetes (toothed) whales

The Odontoceti are a varied gr

and sperm whales. 

Killer whales have a circum-gl

the ice edge (Best 2007).  Kil

Africa (Best et al. 2010), Nami

(Weir et al.2010).  Killer whal

environments and may thus be 

The false killer whale has a tro

Africa have occurred in water

(Findlay et al. 1992).  They u

2007).  The strong bonds and ma

mass stranding (8 instances o

western Cape, all between St

population numbers or conserv

2007). 

The common dolphin is known 

2007), although the extent to w

low.  Group sizes of common 

Africa region (Findlayet al. 1

offshore and to the north of th

In water <500m deep, dusky d

encountered small cetacean a

bowride.  The species is reside

the coast to at least 2,000 m d

on the size of the population,

Cape Town and Lamberts Bay 

800 having been reported (Fin

reported between ~27°S and 3

1992).  Dusky dolphins are resid

Heaviside’s dolphins (Figure 3

region with 10,000 animals est

Lamberts Bay (Elwen et al. 20

200 m depth, (Elwenet al. 2

movement pattern (Elwen et
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of the South African right whale population at th

Peters et al. 2005).  Pelagic concentrations of

records, in a band between 30°S and 40°S betw

), well offshore of the concession areas.  Thes

ing in this band, or those migrating south we

f the population known to feed in the southern

ly likely that large numbers of right whales ma

vember and January. 

les  

 group of animals including the dolphins, porpoi

global distribution being found in all oceans fr

Killer whales occur year round in low densities

mibia (Elwen & Leeney 2011) and in the Easter

hales are found in all depths from the coast t

e encountered in the project area at low levels

 tropical to temperate distribution and most sig

er deeper than 1,000 m, but with a few recor

usually occur in groups ranging in size from 1

d matrilineal social structure of this species ma

 of 4 or more animals stranding together hav

St Helena Bay and Cape Agulhas).  There is 

ervation status and no evidence of seasonality 

n to occur offshore in West Coast waters (Findl

o which they occur in the project area is unknow

n dolphins can be large, averaging 267 (± SD 

1992).  They are more frequently seen in t

the country, seasonality is not known. 

 dolphins (Figure 3-23, right) are likely to be t

as they are very “boat friendly” and often a

dent year round throughout the Benguela ecosys

m deep (Findlay et al. 1992).  Although no infor

n, they are regularly encountered in near sho

y (Elwenet al.2010a; NDP unpubl. data) with g

Findlayet al. 1992).  A hiatus in sightings (or l

 30°S, associated with the Lüderitz upwelling 

sident year round in the Benguela. 

3-23, left) are relatively abundant in the B

estimated to live in the 400 km of coast betwe

2009).  This species occupies waters from th

2006; Best 2007), and may show a diurna

et al. 2010b), but this varies throughout t

INING 

46 

that time were using 

of right whales were 

tween Cape Town and 

ese aggregations may 

west from the Cape.  

rn Benguela, and the 

may pass through the 

oises, beaked whales 

 from the equator to 

ies off western South 

tern Tropical Atlantic 

 to deep open ocean 

els. 

sightings off southern 

corded close to shore 

m 1-100 animals (Best 

makes it vulnerable to 

have occurred in the 

is no information on 

ty in the region (Best 

dlay et al. 1992; Best 

nown, but likely to be 

 287) for the South 

 the warmer waters 

e the most frequently 

 approach vessels to 

system in waters from 

formation is available 

hore waters between 

group sizes of up to 

r low density area) is 

g cell (Findlay et al. 

 Benguela ecosystem 

ween Cape Town and 

the coast to at least 

rnal onshore-offshore 

t the species range.  
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Heaviside’s dolphins are resid

project area. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-23:  The endemic Heav

Marine Namibia), an

scottelowitzphotography

 

All whales and dolphins are giv

Resources Act, 1998 (No. 18 of

or fished.  No vessel or aircra

300 m to any whale and a vesse

if a whale surfaces closer than 

Seals 
The Cape fur seal (Arctoceph

resident along the west coast o

on the mainland and on nears

four other species of seal more

been recorded: southern ele

tropicalis), crabeater (Lobodo

1989). 

There are a number of Cape

(incorporating Robeiland), at B

of Hondeklipbaai).  The colony

highest seal pup numbers on 

Twins, formerly a non-breedin

pers. comm.). Non-breeding co

on Bird Island at Lamberts Bay

out sites only and not perman

since they are largely undistur

foraging area covering the co

1979), with bulls ranging furth

cycle is very regular, occurrin

dependent on the local abund
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ident year roundand likely to be frequently e

eaviside’s Dolphin Cephalorhynchus heavisidii (lef

and Dusky dolphinLagenorhynchus obscurus

hy.com). 

given protection under the South African Law.

 of 1998) states that no whales or dolphins may

craft may, without a permit or exemption, ap

ssel should move to a minimum distance of 300

n 300 m from a vessel or aircraft. 

phalus pusillus pusillus) (Figure 3-24) is the o

t of Africa, occurring at numerous breeding and

rshore islands and reefs (see Figure 3-25).  Va

more usually associated with the subantarctic env

elephant (Mirounga leoninas), subantarctic 

don carcinophagus) and leopard seals (Hydrurg

pe fur seal colonies within the broader study

t Bucchu Twins near Alexander Bay, and Strandf

ony at Kleinzee has the highest seal population

n the South African Coast (Wickens 1994).  Th

ding colony, has also attained breeding status

 colonies occur south of Hondeklip Bay at Stran

ay, with the McDougall’s Bay islands and Wedg

manently occupied by seals.  All have important 

urbed at present.  Seals are highly mobile anima

continental shelf up to 120 nautical miles off

rther out to sea than females.  The timing of t

ring between November and January.  Breedin

ndance of food, territorial bulls and lactating f
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encountered off the 

left) (Photo: De Beers 

rus (right) (Photo: 

w.  The Marine Living 

may be harassed, killed 

approach closer than 

00 m from any whales 

 only species of seal 

nd non-breeding sites 

Vagrant records from 

nvironment have also 

 fur (Arctocephalus 

urga leptonyx) (David 

dy area: at Kleinzee 

dfontein Point (south 

ion and produces the 

The colony at Buchu 

tus (M. Meyer, DAFF, 

randfontein Point and 

dge Point being haul-

nt conservation value 

nimals with a general 

ffshore (Shaughnessy 

f the annual breeding 

ding success is highly 

g females being most 
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vulnerable to local fluctuation

the pupping season (Oosthuizen

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-24:  Colony of Cape fur 

 

3.4. Other Uses of the Are

3.4.1  Beneficial Uses 

The proposed mining area ext

atapproximately -5 m depth. 

mining contractors, the comm

concession. 

3.4.1.1  Diamond Mining 

The coastal mining licence ar

access to the coast is restric

Hondeklipbaai is limited to the

The marine diamond mining co

to (c) or (d)-concessions), 

approximately 500 m depth.  

to Alexkor’s contractors. 

3.4.1.2Kelp Collecting 

The West Coast is divided into

project area falls within seawe

just north of Port Nolloth to 

granted by means of a permi

Forestry and Fisheries to a sin

initially based on sun dried bea

small quantities only (Anderso

varies substantially through th

subtidal reefs (Table 3-3).  Per

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN
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ons as they feed in the vicinity of the colonies

zen 1991). 

ur seals Arctocephalus pusillus pusillus (Photo: Dir

rea 

extends from the high water mark to the edg

.  Other users of these areas include Alexkor

mmercial and recreational fishing industries an

areasextend some distance inland, and as a c

tricted, and recreational activities between A

he area around Port Nolloth and McDougall’s Bay

concession areas are split into four or five zone

, which together extend from the high w

.  Shore-based and vessel-based diver-assisted mi

to numerous seaweed concession areas.  The W

weed concession 19 held by Premier Fishing, w

to the Orange River mouth.  Access to a seaw

mit from the Fisheries Branch of the Departm

single party for a period of five years.  The sea

beach-cast seaweed, with harvesting of fresh se

rson et al. 1989).  The actual level of beach-c

 the year, being dependent on storm action t

ermit holders collect beach casts of the both Ec
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ies prior to and after 

irk Heinrich). 

dge of the surf zone 

or’s marine diamond 

anda kelp collection 

a consequence public 

 Alexander Bay and 

ay. 

nes (Surf zone and (a) 

water mark out to 

d mining is restricted 

Whale Head Minerals 

, which extends from 

eaweed concession is 

tment of Agriculture, 

seaweed industry was 

 seaweed occurring in 

cast kelp collection 

 to loosen kelp from 

Ecklonia maxima and 
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Laminaria pallida from the dri

water mark before being tran

product is ground before being

around abalone hatcheries fres

although quantities have not 

Fisheries (DAFF).  There has be

 

Table 3-3:  Beach-cast collectio

(Data source: Seaweed S

 

13 

Concession 
Holder 

Eckloweed 
Industries 

Eck
Ind

2005 65,898 1

2006 94,914 1

2007 122,095 

2008 61,949 2

2009 102,925 1

2010 53,927 1

2011 40,511 

2012 43,297 1

2013 20,485 

2014 19,335 1

2015 52,827 1

2016 69,363 1

 

3.4.1.3Rock Lobster Fishery 

The West Coast rock lobster J

Coast and consequently an imp

collapse of the rock-lobster re

Allowable Catch (TAC), a min

(Crawford et al. 1987, Melvill

fishery (30 m to 100 m depth) 

with the mining licence areas. 

TAC annually allocated by Area

Area 1 of the commercial roc

Mouth to Kleinzee.  The fishery

zones; Management Areas 1 and

Commercial catches of rock lo

almost all the catch being tak

assisted vessel-based mining op

at discrete suitable reef areas 

conducted from a fleet of sma

the shore within a few nautica
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riftline of beaches.  The kelp is initially dried 

ansported to drying beds in the foreland dun

ing exported for production of alginic acid (algi

resh beach-cast kelp is also collected as food fo

t been reported to the Department of Agricu

been no activity in kelp concession 19 over the p

tions (in kg dry weight) for kelp concessions nor

 Section, DAFF). 

Concession Number 

14 15 16 18

Eckloweed 
Industries 

Rekaofela 
Kelp 

Rekaofela 
Kelp 

FAM

165,179 10,300 35,920 0

145,670 19,550 28,600 0

79,771 0 84,445 0

204,365 23,646 16,804 0

117,136 0 0 0

166,106 0 0 0

72,829 0 0 0

151,561 160,500 156,000 0

97,283 36,380 24,000 0

136,266 74,300 75,743 0

158,184 0 0 0

154,010 0 0 0

 

Jasus lalandii is a valuable resource of the 

mportant income source for West Coast fisherme

resource in the early 1990s, fishing has been co

minimum size, restricted gear, a closed season

ille-Smith et al. 1995).  The fishery is divided

h) and the near-shore fishery (< 30 m depth), t

.  Management of the resource is geographicall

rea.  The Whale Head Minerals target areafalls 

rock lobster fishing zones, which extends from 

ery operates seasonally, with closed seasons app

and 2 operate from 1 October to 30 April. 

 lobster in Area 1 are confined to shallower w

taken in <15 m depth, therefore overlapping d

 operations.  Actual rock-lobster fishing, howeve

as along the shore within this broad depth zone

mall dinghies/bakkies.  The majority of these 

ical miles of the harbours, with only 30% of th

INING 

49 

d just above the high 

une area.  The dried 

lginate).  In the areas 

 for cultured abalone, 

culture, Forestry and 

e past decade. 

north of Lamberts Bay 

18 19 

AMDA 
Premier 
Fishing 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

e South African West 

rmen.  Following the 

 controlled by a Total 

son and closed areas 

ded into the offshore 

thereby overlapping 

ally specific, with the 

 within Management 

om the Orange River 

pplicable to different 

r water (<30 m) with 

g directly with diver-

ever, takes place only 

ne.  Lobster fishing is 

se work directly from 

 the total numbers of 
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bakkies partaking in the fisher

fishing tends to be concentrate

and Hondeklip Bay.  Landings o

average total rock lobster tail

reported by bakkies, with no l

the total landings recorded by

shore and offshore fisheries) an

Rock lobster landings from Area

Table 3-4.  Catches for Area 2,

are provided for comparison. 

 

Table 3-4:  Total Allowable Cat

Northern Cape during th

Section, DAFF). 

Year 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

 

3.4.1.4Recreational Fisheries

Recreational and subsistence f

the south and east coasts of So

poor road infrastructure and 

northern parts of the West Co

recreational areas of Port Nollo

Recreational line-fishing is con

Baai, well to the south of the 

in the regions.  Boat angling is

suitable launch sites and the

estimated at 0.12 angler/km 

approximately 200,000 angler 

(Brouwer et al. 1997; Sauer & E

stumpnose, kob, steenbras and

are sold. 
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hery being deployed from larger deck boats.  

ated close to the shore within a few nautical mi

s of rock lobster recorded within Area 1 have b

ail weight of 16 tons per year (2008 – 2012). 

o landings made by the offshore sector.  This 

by the West Coast rock lobster fishery (inclusiv

 and 4.1% of the total landings recorded by the b

rea 1 and 2 for the years 2006 to 2017are provid

 2, which extends from Kleinzee to the mouth
 

atch (TAC) and Actual landed catch (kgs) for A

 the 2005/06 to 2016/2017 fishing seasons (Data s

TAC Area1 Area 2 

30,000 27,595 40 

30,000 14,983 1,487 

30,000 21,901 1,764 

24,000 20,891 1,345 

24,000 15,482 2,089 

24,000 8,223 1,406 

24,000 4,680 801 

24,000 6,242 0 

24,000 8,960 541 

20,000 3,163 961 

24,000 6,201 717 

24,000 2,966 119 

ies 

e fishing on the West Coast is small in scale w

 South Africa.  The population density in Namaq

d ownership of much of the land by diamond

Coast has historically restricted coastal access

lloth, McDougall’s Bay, Hondeklipbaai and the G

onfined largely to rock and surf angling in place

e mining licence areas, and the more accessib

 is not common along this section of the coast

the exposed nature of the coastline.  Fishin

km north of Doringbaai.  These fishers e

er days/year with a catch-per-unit-effort of 0.

& Erasmus 1997).  Traget species consist mostly 

nd galjoen, with catches being used for domes
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  As a result, lobster 

 miles of Port Nolloth 

 been reported at an 

).  All landings were 

is amounts to 0.8% of 

sive of both the near-

e bakkie fleet. 

vided in  

th of the Brak River, 

 Areas 1 and 2 in the 

a source: Rock Lobster 

 when compared with 

maqualand is low, and 

nd companies in the 

ess to the towns and 

e Groenrivier mouth. 

ces such as Brand-se-

ible coastal stretches 

ast due to the lack of 

hing effort has been 

expended effort of 

 0.94 fish/angler/day 

ly of hottentot, white 

mestic consumption, or 
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Recreational rock lobster catc

baitbags.  Hoop-netting for ro

along this section of the coast 

made early in the season, wit

majority of the recreational t

close to the resource.  Due to 

rock lobsters by the locals,seas

an increasing problem.  Large 

the Namaqualand coastline b

closed seasons.  This potential

the area. 

3.4.1.5  Mariculture 

Although the Northern Cape co

(Haliotis midae) on the West C

since 1995(Sweijd et al. 1998, 

high survival of seeded juvenil

published criteria for allocatin

(Government Gazette No. 33

Namaqualand Coast ( 

Table 3-5).  Ranching in these

Whale Head Minerals target ar

has as yet commenced in the 

are still awaiting the baseline

March 2020) 

Associated with the ranching p

near Port Nolloth, at Kleinzee

recirculation system using sea

holding tanks (Anchor Environme

 

Table 3-5:  Allocated abalone ran

Area Description 

NC1 
Boegoeberg North 

Beach north of North Po

NC2 
South-end of McDougall 

Rob Island 

NC3 
Beach at Kleinzee 

Swartduine 

NC4 
Skulpfontein 

2 rocks 200 m from shore
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atches are made primarily by diving or shore-

rock lobster from either outboard or rowing bo

st (Cockcroft & McKenzie 1997).  Most of the re

ith 60% of the annual catch landed by the en

l take of rock lobster (~68%) is made by local

o the remoteness of the area and the lack of p

asonal visitors as well as the shore-based minin

ge numbers of rock lobsters are harvested in sh

 by recreational divers who disregard bag-limi

ially has serious consequences for the sustainab

 coast lies beyond the northern-most distributi

t Coast, ranching experiments have been under

8, de Waal & Cook 2001, de Waal 2004).  As some

niles, the Department of Agriculture, Forestry a

ting rights to engage in abalone ranching or 

33470, Schedule 2, 20 August 2010) in fou

ese areas iscurrently being investigated at the

 area falls within area NC1 held by Turnover Tr

e area and the Department of Agriculture, For

ine assessment for the area (I. Zimasa Jika, D

 projects are land-based abalone hatcheries loc

ee and at Hondeklipbaai.  These hatcheries o

seawater pumped from the shallow subtidal z

nmental Consultants 2010). 

ranching areas in the Northern Cape. 

Latitude Longitude 

28°45′41.35″S 16°33′41.93″E 

Point 29°14′07.65″S 16°51′14.08″E 

ll Bay 29°17′34.23″S 16°52′32.08″E 

29°40′07.12″S 16°59′50.45″E 

29°43′43.09″S 17°03′03.50″E 

30°02′52.04″S 17°10′39.69″E 

30°06′08.15″S 17°11′08.03″E 

ore 30°25′56.26″S 17°20′05.43″E 
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-based fishing using 

 boats is not common 

 recreational catch is 

end of January.  The 

cals resident in areas 

 policing, poaching of 

ning units is becoming 

 sheltered bays along 

limits, size-limits or 

ability of the stock in 

ution limit of abalone 

ertaken in the region 

ome sites have shown 

y and Fisheries (DAFF) 

r stock enhancement 

our areas along the 

e pilot phase.  The 

 Trading.  No seeding 

Forestry and Fisheries 

 DAFF, pers. comm., 

located at North Point 

s operate on a semi-

l zone to top-up the 

Rights Holder 

Turnover Trading 

Really Useful 

Investments No 72 

Port Nolloth Sea 

Farms 

Diamond Coast 

Abalone 
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3.4.2  Conservation Areas and

The only conservation area al

McDougall’s Bay rock lobster s

rock lobsters (Figure 3-25).  T

high water mark betweenthe 

promontory at the southern ex

area. 

Using biodiversity data mappe

systematic biodiversity plan wa

coastal and offshore priority f

2013).Potentially vulnerable ma

the planning included the shelf

banks, deep reefs and cold wa

focus areas for protection on 

Namibian border.  These focu

identified potential MPAs.  Th

Figure 3-25.  The proposed pr

other coastal MPAs, sanctuaries

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-25:  Project - environme

seabird and seal colonies

square).Offshore Marine 
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nd Marine Protected Areas 

along the Northern Cape coast in which restri

r sanctuary near Port Nolloth, which is closed

The sanctuary, which extends one nautical mi

e promontory at the northern end of McDou

 extremity of McDougall's Bay, lies well south o

ped for the 2004 and 2011 National Biodiver

was developed for the West Coast with the obje

y focus areas for MPA expansion (Sink et al. 2

 marine ecosystems (VMEs) that were explicitly

elf break, seamounts, submarine canyons, hard 

water coral reefs.The biodiversity data were u

n the West Coast between Cape Agulhas and 

cus areas were carried forward during Operat

Those approved MPAs within the broad project

project area does not fall within any of these

ies or conservation areas. 

ment interaction points on the West Coast, illustr

ies and resident whale populations in relation tot

ne Protected Areas and EBSAs (as of 27 March 2020
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trictions apply is the 

ed to exploitation of 

mile seawards of the 

ougall's Bay, and the 

 of the mining target 

versity Assessments a 

bjective of identifying 

2011; Majiedt et al. 

itly considered during 

rd grounds, submarine 

 used to identify ten 

d the South African – 

ration Phakisa, which 

ct area are shown in 

se MPAs, or with any 

strating the location of 

the Project Area (red 

20) are also shown. 
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As part of a regional Marine Sp

2020) the Benguela Current Co

of Ecologically or Biologically

Namibia and South Africa an

intention of implementing imp

Those areas identified as bein

the broad project area are s

inscribed under the Conventio

proposed project area and any 

The principal objective of the

that may require enhanced con

actions have been formulated f

 

3.4.3Threat Status and Vulner

Until early 2019, ‘no-take’ M

deep-photic, shallow-photic, in

Columbine (Emanuel et al. 199

are generally not particularly 

years.  However, much of th

disturbance by shore-based dia

impacts and the lack of biodi

Namaqualand beingassigned a 

(Sink et al. 2019).  Using the S

status of the benthic habitats 

heavy mineral sands mining a

The proposed mining area fa

considered ‘vulnerable’. 

 

Table 3-6:  Ecosystem threat sta

of Whale Head Minerals

habitats potentially affec

Habitat Type 

Namaqua Exposed Rocky Coast 

Namaqua Mixed Shore 

Namaqua Very Exposed Rocky Co

Namaqua Kelp Forest 

Southern Benguela Dissipative-In

Orange Cone Inner Shelf Mud Ree

Orange Cone Muddy Mid Shelf 
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 Spatial Management and Governance Programme

Commission (BCC) and its member states have i

lly Significant Areas (EBSAs) both spanning th

and along the South African West and South

mproved conservation and protection measures

ing of high priority for place-based conservatio

 shown in Figure 3-25.  These EBSAs have b

tion of Biological Diversity (CBD).  There is n

ny of these EBSAs. 

hese EBSAs is identification of features of high

conservation and management measures.  No sp

d for the various areas at this stage. 

nerable Marine Ecosystems 

MPAs offering protection of the Namaqua bio

, intertidal and supratidal zones) were absent n

992; Lombard et al. 2004).  Rocky shore and sa

ly sensitive to disturbance and natural recover

 the Namaqualand coastline has been subjec

iamond mining operations (Penney et al. 2007)

diversity protection has resulted in the coast

a threat status of ‘endangered’, ‘vulnerable’ o

e SANBI benthic and coastal habitat type GIS da

ts in the general area, and those potentially af

 at Walviskop, were identified (Table 3-6; see

falls within the Namaqua Mixed Shore habi

tatus for marine and coastal habitat types in the b

als proposed mining area (adapted from Sink e

fected by the proposed mining activities are shade

Total Size 

(km2) 

42.49 

60.66 

 Coast 3.15 

7.36 

Intermediate Sandy Coast 51.47 

Reef Mosaic 511.02 

1 925.36 
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mme (MARISMA; 2014-

e identified a number 

 the border between 

uth Coasts, with the 

es within these sites.  

tion measures within 

 been proposed and 

 no overlap with the 

igher ecological value 

 specific management 

biozones (sub-photic, 

t northwards of Cape 

 sandy beach habitats 

ery occurs within 2-5 

ected to decades of 

).  These cumulative 

stal habitat types in 

 or of ‘least concern’ 

 database, the threat 

 affected by proposed 

ee also Figure 3-11).  

bitat type, which is 

e broader project area 

et al. 2019).  Those 

ded. 

Threat Status 

Vulnerable 

Vulnerable 

Vulnerable 

Vulnerable 

Least Concern 

Endangered 

Endangered 
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4. IDENTIFICATION AND 
MARINE FAUNA 

This chapter describes and as

related to the proposed heavy 

assessed according to the ratin

measures are proposed, which

benefits, respectively. The sign

For the marine component, th

in the overall impact assessmen

• Construction Phase:  im

beach, including the pla

• Operational Phase / Co
sediments and the disca

• Decommissioning: activ

has ceased.  This includ

removal of equipment a

For the current project, how

weather may require rapid rem

re-installation once condition

shallow subtidal zones natural 

concurrently to mining.  To 

separated headings. 

4.1. Identification of Impa

Beaches are highly attractive

pedestrian traffic, through larg

practiced in southern Namibia

natural processes, can alter th

or permanent alterations in fau

& Alava 1995; Alonso et al. 20

al. 2002).  Such changes may

between the marine and terres

their role in nutrient cycling.  

between the relative sensitivity

anthropogenic disturbance imp

The most sensitive part of t

beach/dune interface (Brown 

vegetated dunes just above the

a transition zone between the

surf-zone processes.  As this s

high water mark, the dune/clif

Certain beaches are compara

communities are typically sens
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D ASSESSMENT OF IMPACTS OF COA

assesses the significance of potential direct an

vy mineralsmining activities in the Walviskop ar

ting scale defined in Section 1.2.2.  Where appr

ich could ameliorate the negative impacts or

ignificance of impacts with and without mitigati

the following phases of the project were taken

ment: 

impacts associated with the actual constructio

placing of equipment and pipelines. 

Commissioning: activities related to the minin

card of tailings. 

tivities that relate to rehabilitation of the beac

ludes backfilling of mining voids, levelling of t

t and pipelines. 

owever, these phases will not be independen

emoval of equipment and pipelines off the beac

ons improve.  Moreover, in the wave-influen

al backfilling of mining voids will occur during e

o avoid repetition, the impacts are thus no

pacts 

ive to a wide variety of human use, ranging

arge-scale beachfront developments to intensiv

bia.  All of these activities, as well as storm

 the physical characteristics of the beaches res

faunal communities inhabiting them (McLachlan

2002; Borges et al. 2002; Brown & McLachlan 20

may alter the manner in which beaches functi

restrial environments, either in terms of their ph

.  The magnitude of the impact depends on an 

ity of particular beaches to physical disturbanc

posed. 

f the littoral active zone is the fore-dune a

n & McLachlan 2002).  Fore or primary dunes 

the drift line), as well as the stabilised, large se

the physically and biologically different terres

s specialist report focuses on the intertidal bea

liff area falls outside of the scope of this study.

atively sheltered and naturally undisturbed

nsitive to anthropogenic physical disturbance. 
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ASTAL MININGON 

 and indiract impacts 

area. All impacts are 

ppropriate, mitigation 

or enhance potential 

ation is assessed. 

en into consideration 

tion activities on the 

ing and processing of 

ach area after mining 

f tailings mounds and 

ent, as unfavourable 

ach, with subsequent 

enced intertidal and 

g each tidal cycle and 

not discussed under 

ng from recreational 

sive seawall mining as 

rm events and other 

esulting in temporary 

lan et al. 1994; Defeo 

 2002; Gomez-Pina et 

ction as an interface 

 physical behaviour or 

n interactive balance 

nce and the degree of 

 area, which is the 

es (the small sparsely 

 secondary dunes, are 

restrial habitats, and 

beach area below the 

y. 

ed, and their faunal 

e.  In contrast, other 
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beaches are exposed to substa

impacts), and they and their 

McLachlan 2002).  Sandy beach

faunal communities naturally 

cycles, storm events, seasons

Gianuca 1994; Calliari et al. 1

trends in beach faunal comm

those due to anthropogenic dis

A number of environmental iss

heavy mineral deposits both i

world (Saravanan & Chandras

Sengupta & Ghosal 2017).  The

• alteration of coastal top

• effects on hydrogeology

• effects on indigenous f

wildlife corridors, respe

• fragmentation of habita

• crushing and trampling

and stockpiling of plant

• effects on soil biota and

• effects of tailings disp

voids; 

• increased turbidity in r

sediments in the mining

• effects of noise and lig

of and increased burden

• spread of alien invasive

Many of these environmental is

Richard’s Bay Minerals, Tormin

scale, localised operation usch 

Nonetheless, the proposed min

a number of direct and indire

those in adjacent marine habit

• Disturbance and alterat

vegetation and biota 

equipment,trampling by

collection; 

• Crushing of invertebra

infrastructure and pipel

• Disturbance or loss o

processing of sands; 

• Changes in the sedime

changes in beach profile

• Changes in invertebrat
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stantial natural environmental disturbance (wi

ir faunal communities are robust to such dist

aches facing open oceans are highly dynamic a

ly variable, particularly over short to medium 

ns or inter-annual weather changes) (McLach

1996).  On such dynamic beaches, it is often 

mmunity structure over and above natural var

isturbance. 

 issues of concern have been raised around the

 in South Africa (Biccard et al. 2018) and in 

asekar 2010; Chandrasekar et al. 2014; Van 

hese include: 

topographical features; 

ogy, particularly the depth to the water table; 

flora and fauna species due to vegetation remo

spectively; 

itats and alteration of ecological processes; 

ng of flora and fauna by heavy vehicle traffic, e

ntfeed, tailings and/or concentrate; 

and the seedbank through topsoil stripping; 

isposal onto beaches, into estuaries or wetla

n rivers, estuaries and the marine environment

ing area; 

light pollution, dust, increased heavy transport

den on the local infrastructure, air quality; and 

ive species. 

l issues, however, apply primarily to large-scale

min and Namakwa Sands and are not relevant 

ch as that proposed by Whale Head Minerals. 

mining of heavy mineral sands at Walviskop may p

irect impacts on the marine biota of the beac

itats.  More specifically, these include: 

ation of supratidal habitats and loss of associate

ta throughcrushing and compacting by ve

 by personnel and loss of terrestrial resources t

brate beach macrofauna through heavy veh

elines;  

 of invertebrate beach macrofauna throug

ment particle size distribution on the beach

file and morphodynamic state; 

ate macrofaunal community composition in re
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wind, wave and tidal 

isturbance (Brown & 

 and their associated 

m time frames (tidal 

chlan 1980; Souza & 

n difficult to identify 

ariation, particularly 

the mining of coastal 

in other parts of the 

n Gosen et al 2014; 

emoval in habitat and 

, excavation of sands 

tlands or into mining 

nt through ersoion of 

ort traffic, disruption 

 

ale operations such as 

t to a much smaller-

y potentially result in 

ach itself, as well as 

ated dune and coastal 

vehicles and heavy 

s through illegal plant 

ehicle traffic, plant 

ugh excavation and 

ch with concomitant 

 response to physical 
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changes in the beach;  

• Smothering of invertebr

• Increased turbidity in 

sediments and oversp

phytoplankton productio

• Potential indirect imp

deposition of sediments

• Habitat deterioration th

• Effects on other users o

beach. 

These potential impacts will b

mining conducted in southern N

from the scientific literatur

disturbances characterising th

potential impacts relate more 

separately here. 

4.2. Assessment of Direct 

The impacts of beach min

comprehensively investigated o

the potential impacts that mi

environmental aspects and th

using information from the ava

4.2.1 Physical disturbance of

By its very nature, the mining 

the physical disturbance of t

disturbance is, however, depe

approach. 

4.2.1.1 Disturbance and los

The project activities that wi

further below. 

• Mining contractors oper

in the coastal zone to 

heavy equipment. 

• A processing plant and 

to provide on-site facilit

• Poaching of marine res

may occur. 

• Following completion 

equipment may be left o
 

                                              
1The supratidal zone lies above the

water during exceptional tides or by
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brate beach macrofauna as a consequence of ta

n the surf-zone opposite the mining site thro

rspill of processing runoff water with pot

tion and foraging efficiency of higher order con

mpacts on adjacent rocky shores through mo

ts;  

 through littering, pollution and accidental spills

s of the marine environment as a result of minin

l be evaluated in the light of information from 

n Namibia, and on the Namaqualand and Wester

ture, andin the context of the short-and 

the nearshore marine environment in the Ben

re or less to all three project phases and will th

ct Impacts 

mining activities on marine benthic commu

d over the past 20 years thereby providing a goo

 might be expected from on-going activitie

the related potential impacts are discussed a

vailable literature. 

 of benthic habitats 

g of beach sands for the extraction of heavy mi

 the shoreline and seabed.  The magnitude 

pendent both on the location of the target o

loss of supratidal1 habitats and associated bi

will physically disturb and alter supratidal hab

erational in the intertidal and surf zones typica

to permit access to their mining areas by veh

d offices would need to be establishedabove th

ilities. 

sources and illegal collecting of succulents b

n of mining operations in an area mining 

ft on site, or discarded if the equipment become

     
he mean high water spring tide mark and is only occ

 by tides augmented by storm surges. 
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tailings discharges; 

hrough suspension of 

potential effects on 

onsumers; 

mobilisation and re-

ills; and 

ing operations on the 

rom studies on beach 

tern Cape coasts, and 

d long-term natural 

enguela region.  The 

l thus not be assessed 

munities have been 

good understanding of 

ties.  The identified 

 and assessed below 

mineralswill results in 

e and extent of the 

 ores and the mining 

 biota 

habitat are described 

ically establish tracks 

ehicles, tractors and 

 the high water mark 

 by mining personnel 

g infrastructure and 

mes derelict. 

ccasionally inundated by 
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The impacts associated with mi

the landscape, compaction o

destruction of plant communit

affected vegetation.  Any biota

area is likely to be crushed and

The degree of impact associate

mining activity and the typ

infrastructure and access rout

potentially lead to soil erosio

depending on where the plant

forming soils tend to support 

and resilient to disturbances,

communities more sensitive to

their dependent fauna usually 

equilibrium.The indiscriminate

treatment plants, stockpiles an

also damage vegetation and l

roads, thus hampering the re-e

traverse dunes, the crushing a

dynamics, potentially leading 

area(the small sparsely vegeta

sensitivepart of the littoral act

and biologically different terr

2002).  As such, individual bea

physical conditions, and the 

specific characteristics. 

Poaching of wild life and marin

have also been identified as ma

Burke & Raimondo 2002).  Mi

hinders recovery of the arid t

impacts. 

Impacts associated with the di

would remain localised around 

to disturbance, impacts would

reversible.  The likelihood of imp

adverse effects on coastal bio

LOW significance with mitigatio

Mitigation 

The following mitigation measu

• Prepare a site- and pr

Walviskop operation. 

aspects: 
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 mining activities in the coastal zone all result i

 of surface soils, destabilisation of dunes, 

nities, and degradation of faunal communities

ota present in the footprint of the plant site and

nd trampled by vehicle activities, equipment  a

ated with access tracks and plant sites depends

type of terrain disturbed.  Construction of

outes will results in localised removal of veg

sion and removal of topsoil and its associate

nt, infrastructure and access routes are locat

t rugged pioneer plant communities, which are

, older, more stable soils harbour establishe

to disturbance of the soil equilibrium. Such plan

ly only recover over the long term following dist

ate storage of mining equipment and vehicle

and vehicle parking areas, and proliferation of 

d lead to compaction of soil and uncontained

establishment of vegetation.  Where access ro

 and destruction of dune vegetation can affect

g to wind erosion and the creation of blow-ou

etated dunes just above the drift line) in par

ctive zone as it serves as a transition zone betw

errestrial habitats, and surf zone processes (B

beaches may develop specific characteristics, r

e resultant faunal and floral communities are

rine resources,and illegal succulent collecting b

major threats to the coastal flora and fauna (Ne

Mining infrastructure and discarded equipmen

d terrestrial ecosystems, as well as resulting 

 disturbance of supratidal habitats would be of

nd the Walviskop site.  Due to the sensitivity of t

uld persist over the medium- to long term an

 impacts to coastal vegetation and biota is high

biota are considered of HIGH significance with

tion. 

asures are proposed: 

 project-specific Environmental Code of Pract

.  The ECOP should include specific details
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t in severe scarring of 

disturbance and/or 

ies dependant on the 

and high-shore mining 

and personnel. 

ds on the scale of the 

of the plant area, 

egetation, which can 

ted plant seed bank 

ated.  While actively 

are typically dynamic 

shed terrestrial plant 

lant communities and 

isturbance of the soil 

cles, the location of 

of informal tracks can 

ed erosion of access 

 roads to mining sites 

ect dune stability and 

outs.  The fore-dune 

articular,is the most 

etween the physically 

(Brown & McLachlan 

, resulting from local 

re adapted to these 

g by mining personnel 

Newton & Chan 1998; 

ment left on site also 

 in severe aesthetic 

of high intensity, but 

f the coastal habitats 

and be only partially 

ghly probable and any 

ithout mitigation and 

ctice (ECOP) for the 

ils for the following 
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− Environmental co

establishment of 

− Access route(s) to

− Extent of mining 

and refuelling / ma

− Housing keeping: 

> Use of drip t

activities 

> Use and main

> Bunding of fu

> Demarcation

− Waste manageme

features establish

− Rehabilitation sp

netting, etc. 

− Establishment of 

− Monitoring 

• Use only established tr

avoid the creation of ne

• Identify and map the

rehabilitation program 

tracks are to be marke

be closed and rehabilita

• Avoid the establishmen

or estuary mouth. 

• Locate processing areas

sensitivity. 

• Limit the processing ar

to that which will caus

The extent of the sites 

• Do not collect any plant

• Undertake Environmen

appropriately informed

• Before the commencem

an environmental awa

Manager/Officer.  The

sessions, including name

presented to them. 

• Prior to leaving the mi

Manager/Officer.  Only

area has been suitably

paid back to the contra

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

considerations (i.e. identification of sensiti

of no-go areas 

 to the allocated beach 

ng block and demarcation of the facilities and 

 maintenance areas 

 

p trays under stationary plant and for refuellin

maintenance of toilet facilities 

 fuel stores 

on of refuelling and maintenance areas 

ment, including the removalof all facilities,

ished during mining activities  

specification (if necessary), e.g. topsoil mana

of a rehabilitation fund 

 tracks and roads to access the allocated pocke

 new tracks. 

the required existing tracks and develop a 

m that ensures that necessary tracks are main

ked as such and all duplicate tracks leading to 

litated. 

ent of processing areas within 100 m of the edg

eas as far as possible in previously disturbed are

area and office facilities to the minimum reaso

use least disturbance to the vegetation and na

es should be clearly demarcated (e.g. with drop

ants within or around the mining area. 

mental Awareness Training to ensure mini

ed of the purpose and requirements of the EMPr

ement of any work on site, the contractor's sit

wareness-training course presented by Alex

he contractor must keep records of all envi

ames of attendees, dates of their attendance a

mining site, the area must be audited by Alex

nly once the Environmental Manager/Officer is

bly cleaned and rehabilitated should the rehab

tractor. 
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itive receptors) and 

d processing area(s), 

ling and maintenance 

es, waste and other 

nagement, reshaping, 

ket beach in order to 

a maintenance and 

maintained.  Permitted 

to mining sites should 

dge of a river channel 

reas or areas of least 

asonably required and 

 natural environment.  

oppers). 

mining personnel are 

Pr and ECOP. 

site staff must attend 

lexkor’sEnvironmental 

nvironmental training 

 and the information 

lexkor’sEnvironmental 

 is satisfied that the 

habilitations funds be 
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Destruction and loss of coastal

 

Intensity High 

Duration Medium

Extent Local:

Consequence High 

Probability Probab

Significance High 

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.2.1.2 Disturbance and los

The excavators used as the mi

mark and into the surf zone o

and has been identified as ‘vul

on the unconsolidated beach se

disturbed, damaged or likely 

excavators tracks and under th

for installing the seawater in

beach well footprint and crush

onto the beach from the pla

intertidal and surf zonesedime

mining tools, the biota associat

on the southern and northern

sediment scouring and smother

While the intertidal area of sa

abundance typically declines 

breakpoint of the waves (McLa

living in the unconsolidated su

as the beach has been previou

communities inhabiting this na

habituated to natural disturba

recovery of the physical cha

sediments to their pre-disturba

tidal cycles under heavy swell 
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tal vegetation and biota 

Without Mitigation Assumi

Medium 

ium- to Long-term Medium-term 

al: limited to the Walviskop area Local 

Low 

bable Probable 

Low 

ative Negative 

High 

Due to decades of coastal mining in th
impacts from heavy minerals mining can be

Partially reversible 

Medium 

Low 

loss of invertebrate macrofauna 

mining tool would primarily be implemented be

 of the target beach, which is classified as Na

ulnerable’ (Sink et al. 2019).  Invertebrate mac

sediments being fluidised and pumped by the e

ly completely eliminated, and those within th

 the pipelines would be crushed.  Similarly, ex

intake would disturb and damage the beach 

sh fauna in the tracks of the excavators.  Taili

plant would smother invertebrate epifauna a

ments (see section 4.2.1.3).  Although not direc

iated with the rocky outcrop in the centre of th

ern extremes of the beach, may be indirectl

ering following mobilisation and re-deposition o

 sandy beaches is characterised by a relatively 

es substantially in the surf zone reaching a

cLachlan and Brown 2006).  Impacts on macrof

surf zone sediments would thus be comparative

iously disturbed by diamond mining operations.

 naturally highly dynamic environment are inh

bances.  On a high-energy coastline, such as in

haracteristics of intertidal and shallow subti

rbance state following mining by excavatorscan

ll conditions, and will typically result in subsequ
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ming Mitigation 

 

 the area cumulative 
 be expected 

below the high water 

Namaqua Mixed Shore 

macrofauna living in or 

e excavators would be 

 the footprint of the 

 excavations required 

h macrofauna in the 

ailings discarded back 

 and infauna in the 

ectly targeted by the 

 the beach, as well as 

ctly affected through 

n of sediments. 

ly rich fauna, species 

 a minimum at the 

rofaunal communities 

ively low, particularly 

.  Furthermore, the 

inherently robust and 

 in the study area,the 

btidal unconsolidated 

an occur within a few 

equent rapid recovery 
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of the invertebrate epifaunal 

severe changes to the sedimen

The benthic communities expe

the central Benguela region, an

2002).  Furthermore, the beac

and re-colonization of disturbe

Odendaal 1994; Peterson et al.

2003).  Impacted areas are in

species with fast breeding 

polychaetes).  Recolonisation 

animals from adjacent areas d

mobile species, and immigrati

Kenny & Rees 1994, 1996; Herr

sediments adjacent to the imp

enabling faster recovery (van M

Due to the intrinsic tolerance

infaunal abundance, biomass, 

tailings discharges or beach a

following the cessation of dis

recovery of communities to a 

after 2 to 7 months (Nelson 

diversity and abundance follo

(Dankers et al. 1983; Van Dol

2001; Menn 2002; Menn et al

structure considered to take b

Rakocinski et al. 1996; Essink 1

et al. 2004; Boyd et al. 2005; 

the impacts of beach diamond

constructed of native beach 

immediate negative impact o

richness, and community stru

cessation of mining was rapid

months (Nel et al. 2003; Pulfric

Recovery after repeated distu

medium- to long-term changes 

(see section 4.2.2). 

Impacts associated with the dis

communities in unconsolidated

but remain relatively localised

persist over the short- to med
intertidal and shallow subtidal 

definite and adverse effects 

operations on sandy beaches.

mitigation measures were impo
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al and infaunal communities to their previous 

ment structure have occurred. 

pected to occur within the project area are la

 and no rare or endangered species have been re

each macrofauna appear to be relatively tolera

bed areas is rapid (van der Merwe & van der Me

al. 2000; Schoeman et al. 2000; Seiderer & New

initially colonized by small, abundant and op

g responses to tolerable conditions (e.g.

n of disturbed beaches takes place by passiv

s during successive tidal cycles or storms, act

ation and settlement of pelagic larvae and ju

errmann et al. 1999; Ellis 2000; Menn 2002).  U

impacted site provide an important source of 

 Moorsel 1993, 1994; Cheshire & Miller 1999). 

e of the assemblages inhabiting intertidal be

s, and diversity following disturbances such as 

 accretion are expected to be short term, 

disturbance occurring within weeks (Schoeman

a condition of functional similarity to the origi

n 1985, 1993; Hackney et al. 1996).  Recove

llowing replenishment of beaches typically oc

olah et al. 1994; Essink 1997; Jutte et al. 19

al. 2003), with full recovery of the benthic c

 between 2 and 5 years (USACE 1989; Kenny &

k 1997; Van Dalfsen & Essink 1997; van Dalfsen 

5; Mulder et al. 2005; Baptist et al. 2009).In a

nd-mining north of the Olifants River, which emp

ch sediments, it was demonstrated that de

 on the biotic parameters studied (abundance

tructure), recovery of macrofaunal commun

id, with recovery to pre-mining conditions oc

frich et al. 2004). 

sturbance, however, takes longer, particularl

es in sediment structure (Menn et al. 2003; Jans

disturbance and loss of intertidal and shallow su

ed habitats by beach mining operations would b

sed to each targetted mining block.  Impacts 

medium term and be fully reversible.  The likeli
al biota of unconsolidated sediments by beach mi

s are considered of MEDIUM significance with

.  This would reduce to LOW significance if

mposed.  
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us state, provided no 

 largely ubiquitous to 

 recorded(Awadet al. 

erant to disturbance, 

Merwe 1991; Brown & 

ewell 2000; Nel et al. 

opportunistic pioneer 

.g. crustaceans and 

ssive translocation of 

active immigration of 

juveniles (Hall 1994; 

  Usually, undisturbed 

of colonising species, 

 beaches, declines in 

as small-scale mining, 

m, with recolonisation 

man et al. 2000) and 

riginal state occurring 

overy of macrofaunal 

occurs within 1 year 

1999a, 1999b; USACE 

 community and age 

y & Rees 1994, 1996; 

n et al. 2000; Newell 

 a study investigating 

employed cofferdams 

despite a significant 

ce, biomass, species 

munities following the 

occurring after 20-50 

arly if this results in 

nssen & Mulder 2005) 

 subtidal macrofaunal 

d be of high intensity, 

ts to the biota would 

elihood of impacts to 
h mining operations is 

ithout mitigation for 

 if all recommended 
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Mitigation 

Removal and processing of bea

than the ‘no-go’ option, the

Disturbance of beach habitat

through stringent environmen

rehabilitation involving backfil

resemble the natural beach 

completion of mining operation

Further recommendations for mi

• Mine target blocks sequ

mined-out blocks imme

• Avoid re-mining of bloc

• Designate and actively 

• Remove all equipment o

• Flatten all remaining ta

 

Destruction and loss of inte

sediments 

 

Intensity High 

Duration Short-

Extent Local:

beach

Consequence Medium

Probability Probab

Significance Medium

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.2.1.3 Smothering of benth

During the mining process, bea

and discharged onto sorting s

from the ‘plantfeed’.  Followi

returned to the beach toget

operations, the heavy mineral
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each sands are an integral part of the mining a

here is no feasible mitigation for these pro

at adjacent to the mining blocks can, howe

mental management and good house-keeping 

filling of mined out areas and re-structuring of

h morphology should be undertaken concurr

ions. 

r mitigation include: 

quentially from the south to north along the be

mmediately on cessation of mining in that block; 

ocks, and the target beach as a whole in the me

ly manage specific access, storage and operation

t on completion of activities; and 

 tailings heaps on completion of operations. 

ntertidal and shallow subtidal macrofauna 

Without Mitigation Assumi

Medium 

- to Medium-term Short-term 

al: limited to the Walviskop 

ch 

Local 

ium Very Low 

bable Probable 

ium Very Low 

ative Negative 

High 

Due to decades of coastal mining in th
impacts from heavy minerals mining can be

Fully reversible 

Medium 

Low 

nthic biota by discarded tailings 

each sediments are pumped to the plant site lo

 screens, which separate the large gravel, co

wing extraction of the heavy mineral concentr

ether with the oversize fraction.In the case

al fraction of the sediments is in the 75 – 180
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g approach and other 

proposed operations.  

wever, be minimised 

g practices.  Active 

of the mining area to 

rrently with and on 

 beach, rehabilitating 

 

medium to long term; 

ions areas; 

a in unconsolidated 

ming Mitigation 

 the area cumulative 
 be expected 

 located on the shore 

cobbles and boulders 

trates, the sands are 

se of the Walviskop 

80 µm range whereas 
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the gangue minerals2 occur pre

fraction, which at Walviskop c

with the remaining 50-60% of t

discarded onto the beach as t

heavy-mineral sands therefore 

If discharged into mine-out are

which would likely be largely 

Smothering impacts on remai

deposited onto a portion of th

impact would be the burial of 

and gravel.  Depending on the

would spread to a greater or l

would ultimately be redistrib

Walviskop, the virtually contin

however, exceed the ability of

tailings across the beach, pote

with potential concomitant c

impact area (see section 4.3.2)

Factors known to determine th

nature of depositing sediment

potential, tolerance to hypoxia

and 6) season (mortality rate b

al. 1981a, 1981b, 1982, 1986; 

Essink 1999; Schratzberger et

benthic invertebrates inhabitin

the sediment matrix, and nume

actively migrate vertically thro

the recolonisation and subseq

1981b, 1982, 1986; Lynch 1994

1998; Blanchard & Feder 2003

beach macrofauna to determin

species were capable of burrow

(1979) reported that some a

deposited sediment.  In contra

mine tailings from a copper mi

15-20 cm (Burd 2002), and Scha

densities, biomass, and species

heavy disposal (>15 cm) of dre

Rule (2001) found differenc

instantaneous applied overbur

with increasing depth of depos

                                              
2 In mining, gangue is the commerc

mineral in an ore deposit.  In this ca
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redominantly in the 250 to 500 µm size range.  

 constitutes between 40-50% of the sediments,

f the waste material being returned either to th

s tailings.The waste stream produced from the

re consists of overburden material, quartz sands

areas, the tailings would be returned to a sever

ly devoid of invertebrate macrofauna following

maining biota would thus be minimal.  Howev

the as yet undisturbed beach below the plant 

of the intertidal and subtidal macrofauna bene

heir size fraction, the sediments discharged in 

r lesser degree down the shore and into the su

ibuted by wave action and surf-zone current

tinuous discharge of tailings from the plant on

of the southwards flowing counter current eddy

tentially leading to accretion of the northern po

 changes in the biophysical characteristics of

). 

 the effect of burial on species are 1) the dep

nts; 3) burial time; 4) tolerance of species (li

xia etc.); 5) presence of contaminants in the de

e by burial higher in summer than winter) (Kra

6; Bijkerk 1988; Hall 1994; Baan et al. 1998; H

et al. 2000b; Baptist et al. 2009; Janssen et

ting unconsolidated sediments are able to burro

merous studies have shown that some infaunal 

rough overlying deposited sediment thereby sig

equent recovery of impacted areas (Maurer e

994; Ellis 2000; Schratzberger et al. 2000a; bu

03).  Lynch (1994) conducted vertical migratio

mine their tolerance to sand overburdens, and 

owing through sediments between 60 and 90 cm,

 animals are capable of migrating upwards 

trast, consistent faunal declines were noted d

 mine in British Columbia when the thickness o

chaffner (1993) recorded a major reduction in b

ies richness in shallow areas in lower Chesapeak

dredged sediments.  Similarly, Roberts et al. (

nce in species composition detectable only

urden exceeded 15 cm.  In general, mortality

osited sediments, and with speed and frequency

     

rcially worthless material that surrounds, or is closely 

 case it would be the quarzitic sands. 

INING 

62 

  The heavy minerals 

ts, are separated out, 

 the mined-out pits or 

the wet processing of 

ds and slimes. 

verely disturbed area, 

ng sediment removal.  

ever, if tailings are 

nt site,the immediate 

neath a layer of sand 

in the intertidal zone 

surf zone where they 

nts.  In the case of 

onto the beach may, 

dy to redistribute the 

 portion of the beach, 

of the beach in the 

epth of burial; 2) the 

(life habitats, escape 

depositing sediments, 

ranz 1974; Maurer et 

; Harvey et al. 1998; 

et al. 2011).  Many 

rrow or move through 

al species are able to 

significantly affecting 

et al. 1979, 1981a, 

but see Harvey et al. 

ion experiments with 

nd found that several 

cm, and Maurer et al. 

s through 30 cm of 

 during deposition of 

s of tailings exceeded 

 benthic macrofaunal 

eake Bay subjected to 

(1998) and Smith & 

nly if the layer of 

lity tends to increase 

cy of burial. 

ly mixed with, a wanted 
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The survival potential of benth

upwards through the deposited

(Turk & Risk 1981; Chandrasek

2004).  Although there is con

characteristics (Smit et al. 

deposited sediments have a 

environment (Maurer et al. 19

migration ability and survival 

sediments (Hylleberg et al. 19

1989, cited in Schratzberger e

that changes to the geomorph

influence on the recovery rat

2000).  The availability of foo

the case of the Whale Head M

will have been removed in the

will therefore be skewed towa

no longer resemble the native b

The burial time, or duration 

distinction must be made b

deposited material within a sho

exposed to an elevated sedime

tailings discharge at Walviskop

lower under conditions of c

negative effects when the s

organisms can move or grow u

species dependent and also de

being more lethal than a depos

The nature of the receiving co

naturally high (e.g. wave-dist

layers of deposited sediment 

strategies of organisms is a 

mortality.  Kranz (1972, cited

bivalves and showed that mu

susceptible to sediment depos

and deep-burrowing siphonate

1 cm of sediment overburden. 

5 cm of burial by their native s

species were deep-burrowing 

50 cm of overburden.  Menn (2

to burial than macrofauna, a

replenishment on benthic micro

The exact depth of sand thro

thus depends on the species i

have investigated the burrowin
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thic infauna, however, depends not only on the

ted sediment, but also on the nature of the d

sekara & Frid 1998; Schratzberger et al. 2000a

considerable variability in species response to

 2006), higher mortalities were typically r

a different grain size composition from tha

1981a, 1981b, 1982, 1986; Smit et al. 2006; 

al rates generally being lower in silty sedimen

1985; Ellis & Heim 1985; Maurer et al. 1986; 

et al. 2000a; Schratzberger et al. 2000a).  Some

phology and sediment characteristics may in f

ate of invertebrates than direct burial or mo

ood in the depositional sediment is, however, 

 Minerals operation, most of the fine sand frac

the WCP.  The particle size distribution of the

wards the medium, coarse and very coarse sand

e beach sediments. 

n of burial, will also determine the effect on

 between incidental deposition, where spec

short period of time, and continuous deposition

imentation rate over a long period of time (as 

op).  Whereas the volumes deposited per unit

 continuous deposition, such deposition can

 sedimentation rate is higher than the velo

 upwards.  The sensitivity to long-term conti

dependent on the sediment type, with continuo

osition of sand. 

community is also of importance.  In areas whe

isturbed shallow waters) the ability of taxa t

t is likely to be well developed (Roberts et a

a further aspect influencing the susceptibilit

ted in Hall 1994) studied the burrowing habit

mucous-tube feeders and labial palp deposit-

osition, followed by epifaunal suspension feed

te suspension-feeders, none of which could co

n.  Infaunal non-siphonate suspension feeders w

e sediment, but normally no more than 10 cm. 

g siphonate suspension-feeders, which could 

 (2002) reported that meiofaunal species appea

 and Carey (2005) was unable to detect any

croalgae. 

rough which beach biota can successfully migr

s involved (reviewed by Essink 1993).  Although

ing efficiency of local species under different 
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heir ability to migrate 

 deposited sediments 

a; Speybroeck et al. 

to specific sediment 

 recorded when the 

hat of the receiving 

6; Smit et al. 2008), 

ents than in coarser 

; Romey & Leiseboer 

Some studies indicate 

n fact have a greater 

mortality (USDOI/FWS 

r, also influential.  In 

raction (75 – 180 µm) 

he discharged tailings 

nd fractions and thus 

on benthos.  Here a 

ecies are buried by 

on, where species are 

s would occur during 

it time will likely be 

an nonetheless have 

elocity at which the 

ntinuous deposition is 

uous deposition of silt 

here sedimentation is 

a to migrate through 

 al. 1998).  The life-

ility of the fauna to 

bits of 30 species of 

-feeders were most 

eders, boring species 

cope with more than 

s were able to escape 

m.  The most resistant 

d escape from up to 

eared less susceptible 

any effects of beach 

migrate (‘fatal depth’) 

ugh numerous studies 

t swash conditions or 
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grain size composition (e.g. B

successful upward migration a

lacking (but see Trueman & An

influenced areas in the Ben

sedimentation rates.  Noneth

immediate vicinity of thetailing

Burial can also lead to a chain

depletion.  These are discussed

The localised impacts of smoth

communities through tailings 

medium intensityin the tailing

termonly as tailings would be

accretion opposite the dischar

beach would occur over the s

the beach being facilitated by 

by discarded tailings is thus con

be fully reversible.  This would

out blocks. 

Mitigation 

The following mitigation measu

• As far as practicable, r

beach macrofauna in 

accretion opposite the

voids. 

Smothering of benthic biota by

 

Intensity Medium

Duration Short-

Extent Local:

Consequence Very L

Probability Probab

Significance Low 

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

OGY – BASIC ASSESSMENT FOR HEAVY MINERAL MIN

es (Pty) Ltd 

 Brown & Trueman 1991, 1995; Nel et al. 200

 and survival following heavy deposition of s

Ansell 1969).  However, benthic organisms living

enguela region are likely to be adapted 

theless, it is safe to assume that most bea

ings discharge footprint would be smothered. 

ain of other stressors on benthic species comm

ed further in Section 4.3.2. 

mothering, burial and loss of intertidal and shallo

s discharge and possible beach accretion is c

ngs discharge area.  Impacts are likely to pers

be redistributed by wave action.  Even in the

arge point, once discharges have ceased erosi

 short-term with redistribution of sediments a

by local rip currents and eddies.  Smothering of

considered to be of LOW significance without mi

uld reduce to INSIGNIFICANT if tailings are retu

asures are proposed: 

, return tailings to the mined out blocks to 1)

n as yet undisturbed sections of the beach, 

he discharge point, and 3) fascilitate rehabilit

by discarded tailings 

Without Mitigation Assumi

ium Low 

-term Short-term 

al: limited to the discharge area Local 

y Low Low 

bable Possible 

Insignificant 

ative Negative 

High 

Due to decades of coastal mining in th
impacts from heavy minerals mining can be

Fully reversible 

Low 

High 

INING 

64 

001), information on 

 sediments is largely 

ing in nearshore wave 

d to relatively high 

each infauna in the 

munities like oxygen 

llow subtidal benthic 

 considered to be of 

ersist over the short-

he event of localised 

osion of the accreted 

 across the length of 

 of beach macrofauna 

 mitigation and would 

eturned to the mined 

1) reduce impacts on 

h, 2) avoid potential 

ilitation of mined out 

ming Mitigation 

 the area cumulative 
 be expected 



MARINE ECOLOG

         Pisces Environmental Services 

4.2.2 Changes in Biophysical

Previous studies on the impac

beach communities identified 

driven by natural conditions, a

operations in the medium- to

Large-scale disturbances of be

evident on all the biotic para

structure), and at all taxonomi

& Lecari 2003).  However, if th

operations cease, and if the fi

profile, the addition or remov

sandy beach benthos and reco

years (Hurme & Pullen 1988; N

& Branch 2014). 

In contrast, unsystematic garn

significantly affect the morpho

exploitation of heavy mineral s

response to changing sea cond

of beach profiles and the dev

2001; 2014).  Long-term chang

longshore sediment transport d

conditions developed and per

exceeded the rate of onsh

Furthermore, removal of the 

particle size of mined beach

horseshoe crabs and Olive Ridle

Most of the material excavated

sand, and fine silt.  In other pa

mineral sands(Motsi 2010; Pupi

however, the heavy minerals f

the 75-180 µm range. Although

the particle size distribution o

coarse and very coarse sand 

sediments. 

If the tailings from the plant ar

blocks, the coarser tailings an

upon discharge while the slim
suspended sediment plumes in 

mined-out ponds differential 
sediments, thereby affecting
temporary only as natural wav

the sediments.  The nearsho

sedimentary cyclewill with tim
minerals enrichment process 
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cal Characteristics 

act of cofferdam and larger-scale seawall min

d that the physical state of beaches on the We

 and is not affected (except during actual minin

to long-term (Pulfrich et al. 2004; Pulfrich 

beach habitat, associated with activities such a

rameters (abundance, biomass, species richne

mic levels of the sandy beach infaunal communi

 the surface sediment is similar to the native be

 final long-term beach profile has similar cont

moval of sediment does not have enduring adve

ecovery following the initial disturbance can o

 Nel & Pulfrich 2002; Nel et al. 2003; Pulfrich e

arnet sand mining on dissipative beaches in I

phology of impacted beaches, particularly the 

l sands disrupted the beach stability, exaggerat

nditions thereby resulting in both spatial and te

evelopment of ridge and runnel conditions (C

nges in beach morphology were also attributed 

t due to mining of nearshore sediments from sa

persisted on exploited beaches as the quant

shore sediment transport (Saravanan & Ch

e heavy minerals fraction resulted in changes

ches, which in turn negatively affected the 

dley turtles (Sengupta & Ghosal 2017). 

ed from the heavy-mineral sands deposit on the

 parts of the world, heavy minerals typically con

pienis et al. 2011; van Gosen et al. 2014).  In t

s fraction contributes between 40-50% to the se

gh some 50-60% of the mined sands will be retu

n of the discharged tailings will be skewed tow

d fractions and will thus no longer resemble

 are piped back to the mining area and used to 

and oversize would settle rapidly into the exc

imes would remain in suspension for longer, p

in the surf zone (see section .  Where tailings a
al settling rates will result in a layering effect
ing the natural stratification of the sedime
ave processes in the intertidal zone will ensure

shore sediment transport mechanisms that g

ime replace the reducedfine sand fractions as
 on the beach. 
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mining on macrofaunal 

West Coast is entirely 

ning) by beach mining 

h & Hutchings2019).  

 as beach mining are 

ness, and community 

nities (see also Defeo 

 beach material when 

ntours to the original 

dverse effects on the 

n occur within a few 

et al. 2004; Pulfrich 

n India was found to 

e littoral zone.  The 

ated erosion cycles in 

 temporal alterations 

(Chandrasekar et al. 

d to alteration of the 

m sand bars.  Erosional 

ntity of sand mined 

Chandrasekar 2010).  

es in the mean sand 

e nesting success of 

he Walviskop beach is 

constitute 4-5% of the 

 the Walvis kop area, 

 sediments, mainly in 

eturned to the beach, 

towards the medium, 

mble the native beach 

o refill the mined out 

xcavated depressions 

, possibly resulting in 

s are discharged into 
ect in the discharged 
ments.  This will be 

re rapid re-sorting of 

govern the natural 

 as part of the heavy 
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Alternatively, if tailings are 
runoff, leaving the coarser f
exceed the ability of the south

across the beach, accretion o

portion of the beach will likely

the steepening of the beach sl

Branch 2014). 

On sandy beaches, the physic

wave energy and beach slope,

biological communities inhabit

nature of the discarded tailing

impacted communities, but wi

medium- to long-term.  This

communities as well as the ult

Hutchings 2019).When sedimen

organic matter) to the native 

on benthic infauna and the sh

1974; Culter & Mahadevan 198

Löffler & Coosen 1995; Birklu

Peterson et al. 2000; Van Dalf

2004; amongst other).  Effects

the additional material.  When

beach, recovery of infaunal c

Greene 2002), due to the gradu

Baptist et al. 2009).  In contra

disturbance due to a higher 

intertidal and surf-zones (Parr 

al. 1996; Menn 2002). 

The effects of adding sedimen

substantial changes in macrofa

Hackney et al. 1996; Peterson 

Bishop et al. 2006; Fanini et al

in changes in the beach morph

and abundance of the associa

structure, as has been clearly d

mining operations in southern 

& Atkinson 2007; Pulfrich et 

Pulfrich & Branch 2014; Pulfric

On sandy shores, all the sand 

coastal sand system that is in 

to such a system can therefor

before a new equilibrium is f

sediments at Walviskop is thu

characteristics of the impacte
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e discharged onto the beach, the fines wou
r fractions remaining on the beach surface.
uthwards flowing counter current eddy to redis

 of the shoreline opposite the discharge poin

ely occur.  Accretion of coarser sediments wou

 slope and concommitant changes in the wave 

sical characteristics of the beach, namely the 

e, play an important role in determining the 

biting the beach (McLachlan et al. 1993; McL

ings will thus not only affect the immediate s

will determine the physical characteristics of 

his in turn will influence the recovery rate

ultimate community structure (Pulfrich & Branc

ments deposited on beaches have similar proper

e sediments, the addition of such sediments h

shortest recovery time of affected communitie

982; Gorzelany & Nelson 1987; Hurme & Pullen 

klund et al. 1996; Le Roy et al. 1996; Rako

fsen & Essink 2001; Menn 2002; Menn et al. 2

cts, however, differ depending on what part o

en the application of sediments of similar size

 communities occurs relatively quickly (review

dual redistribution of sands across the beach (D

rast, communities in the deeper subtidal show h

er abundance of long-lived species than in t

rr et al. 1978; Reise 1985; Brown & Mclachlan 

ents that poorly match the native beach sedim

ofaunal community structure (Naqvi & Pullen 

n et al. 2000; Lindquist & Manning 2001; Peters

 al. 2009).  The addition of coarser sediments o

rphodynamics, which in turn influences both th

iated invertebrate fauna, thereby causing cha

y demonstrated in numerous biological monitori

rn Namibia (Pulfrich 2004b; Clark et al. 2004, 2

t al. 2007, 2008; Clark et al. 2009; Pulfrich 

rich et al. 2015, 2016, 2017, 2018, 2019). 

d sources and sinks are linked to one another,

in a natural state of equilibrium.  The removal 

fore be expected to affects all of the other p

s formed.  The removal of the heavy mineral

thus highly likely to result in localised chang

ted beaches, and changes in community struct
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ould be lost in the 
ce.If discharge rates 
distribute the tailings 

oint on the northern 

ould in turn result in 

e climate (Pulfrich & 

e sand particle size, 

e composition of the 

cLachlan 1996).  The 

 survival potential of 

f the beach over the 

ate of the impacted 

nch 2014a; Pulfrich & 

erties (grain size and 

 has the least impact 

ties (Hayden & Dolan 

en 1988; Nelson 1993; 

kocinski et al. 1996; 

2003; Pulfrich et al. 

 of the shore receive 

ze occurs high on the 

ewed in USACE 1989; 

 (Dankers et al. 1983; 

w higher sensitivity to 

 the highly dynamic 

n 1994; Rakocinski et 

iments result in more 

n 1982; Nelson 1989; 

rson & Manning 2001; 

s onto a beach results 

 the species diversity 

hanges in community 

oring studies of beach 

, 2005, 2006; Pulfrich 

h et al. 2010, 2011; 

er, thereby forming a 

al or addition of sand 

r parts of the system 

al component of the 

nges in the physical 

cture of invertebrate 
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macrofauna in response to t

considered to be of medium int

persist over the short- to me

without mitigation, reducing to

Mitigation 
Removal and processing of he

integral part of the mining ap

mitigation for these proposed o

Changes in community structur

the beach 

 

Intensity Medium

Duration Medium

Extent Local:

Consequence Very L

Probability Probab

Significance Low 

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.2.3 Disturbance of coastal

During installation of infrastruc

vibrations from excavation ma

marine mammals and shore bir

a frequency much lower than t

and these are therefore unlikel

over which the noise may inf

ranges of surf zone fish species

marine mammals are highly mo

1996).  Similarly, shorebirds an

to move out of the noise-affect

Disturbance and injury to mar

intensity within the immediate

the very short-term only.Whe

mammals in the area are unlik

INSIGNIFICANT. 
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 these physical changes can be expected.  

m intensity but limited to the Walviskop beach.  Imp

medium-term and are thus considered to be o

 to VERY LOW with mitigation. 

heavy mineral beach sands and discharge of 

approach and other than the ‘no-go’ option, t

d operations. 

ure in response to alterations in the biophysica

Without Mitigation Assumi

ium 

No mitiga

ium-term 

al: limited to the project area 

y Low 

bable 

ative 

Due to decades of coastal mining in th
impacts from heavy minerals mining can be

Fully reversible 

Low 

None 

al biota by noise 

ructure, and mining and processing of the miner

machinery and plants may have an impact o

birds in the area.  Noise levels during construct

n that used by marine mammals for communica

kely to be significantly affected.  Additionally, t

influence is very small compared to the pop

ies, resident cetacean species and the Cape fur 

 mobile and should move out of the noise-affe

 and terrestrial biota are typically highly mobile

ected area. 

marine biota due to construction noise is thus d

ate vicinity of the construction sites, with impa

hereas noise impacts on shorebirds is possibl

likely to be affected.  The impact of noise is th
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.  Such changes are 

  Impacts are likely to 

 of LOW significance 

of tailings are all an 

there is no feasible 

ical characteristics of 

ming Mitigation 

igation is feasible 

 the area cumulative 
 be expected 

neral sands, noise and 

 on surf zone biota, 

ction are generally at 

cation (Findlay 1996), 

, the maximum radius 

opulation distribution 

ur seal.  Both fish and 

ffected area (Findlay 

ile and would be able 

s deemed of medium 

pacts persisting over 

ible, fish and marine 

 therefore considered 
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Mitigation 

As the noise associated with co

than the no-project alternativ

through responsible constructio

Disturbance of coastal biota by

 

Intensity Medium

Duration Short-

Extent Local:

Consequence Very L

Probability Improb

Significance Insigni

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.2.4 Accidents and Emergen

The project activities that may

• Instantaneous spills of 

surface of the sea can 

are usually of a low vo

of hydraulic pipe leaks 

• Mining infrastructure an

where accidental spill

consequence of poor ma

Onshore spills are likely to be 

machinery or as a result of

maintenance and neglect.  As 

supratidal and intertidal area 

rocky intertidal, it would be w

sticky or viscous.Althoughdegra

diesel oil is considered to be

invertebrates and seaweed tha

A highly localised operational s

high intensity in the short term.

but in most cases the impa
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 construction is unavoidable, no direct mitigati

tive, are possible.  Impacts can however be k

tion practices. 

 by noise 

Without Mitigation Assumi

ium 

No mitiga

-term 

al: limited to the project area 

y Low 

robable - Possible 

gnificant 

ative 

Due to the remoteness of the area cumu
are unlikely 

Fully reversible 

Low 

Low 

gencies 

may result in operational spillsare described furth

of diesel and/or hydraulic fluid in the interti

n potentially occur during all project activity 

volume and occur accidentally during fuel bunk

ks or ruptures. 

 and equipment are stored and parked above th

ills may occur during refuelling, or leaks ma

 maintenance and neglect. 

e of a low volume and occurring accidentally 

of hydraulic pipe leaks or rupturesas a con

s diesel tends to penetrate porous sediments q

a would result in soil contamination.  Howeve

e washed off quickly by waves and tidal flushin

graded by naturally occurring microbes within 

be acutely toxic to marine organisms.  Conse

hat come in direct contact with a diesel spill ma

l spill in the supratidal and intertidal would thu

rm.Small operational spills onshore are consider

mpacts on biota can be considered of LOW 
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ation measures, other 

e kept to a minimum 

ming Mitigation 

igation is feasible 

mulitive noise impacts 

rther below: 

rtidal zone or at the 

y phases.  Such spills 

nkering or as a result 

 the high water mark 

s may develop as a 

ly during refuelling of 

consequence of poor 

s quickly, spills in the 

ever, if spilled in the 

hing as it is not very 

in one to two months 

nsequently, intertidal 

may be killed. 

thus be of medium to 

ered highly probably, 

 significance before 
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mitigation, reducing to INSIGN
fully reversible. 

Mitigation 

The following mitigation measu

• Seek to reduce the 

enforcement of stringen

for emergencies and 

contractor and their sta

• Ensure good housekeep

− Place drip trays 

− Bunding of all fu

− Restrict vehicle

emergencies wh

− Maintain mining

are spilled  

• Refuelling must occur u

 

Impacts of an operational spill

 

Intensity Medium

Duration Short-

Extent Local 

Consequence Low 

Probability Probab

Significance Low 

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.3. Assessment of Indirec

4.3.1 Increased water turbid

Suspended sediment plumes ar

approach.  These occur near th

tool, by the discharge of tail

erosion of finer materials from 

The finer components generat

from the point of discharge b
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IGNIFICANT with mitigation.Should they occur,

asures are recommended: 

 probabilities of accidental and/or operatio

gent oil spill management systems.  These shoul

d Environmental Awareness and Spill Traini

staff are appropriately informed of how to deal 

eping practices are in place.  This should include

ys under all stationary machinery, 

 fuel storage areas,  

icle maintenance to the maintenance yard

when the beach area may be used if absolutely n

ng equipment to ensure that no oils, diesel, fue

r under controlled conditions only. 

ill on intertidal and subtidal benthic macrofaun

Without Mitigation Assuming

ium to High Very Low 

-term Short-term 

 Local 

Very Low 

bable Possible 

Insignificant 

ative Negative 

High 

Due to decades of coastal mining in th
impacts from heavy minerals mining can be

Fully reversible 

Low 

Medium 

rect Impacts 

bidity and reduced light penetration 

 are generated by all mining operations, regar

 the seabed through re-suspension of fine sedime

ailings from processing plants into the sea, an

m mining trenches by wave action. 

ate a plume in the upper water column, which

by prevailing currents, diluting rapidly to ba
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ur, impacts would be 

tional spills through 

uld incorporate plans 

ining to ensure teh 

al with spills. 

de : 

rd area, except in 

y necessary 

uel or hydraulic fluids 

una 

ng Mitigation 

 the area cumulative 
 be expected 

ardless of the mining 

iments by the mining 

and by the constant 

ich is dispersed away 

background levels at 
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increasing distances from the

sediments are the result of a c

characteristics and engineer

dissipation of the plumes in the

circulation and due to local win

Turbulence generated by surfa

suspended sediments in the upp

One of the more apparent ef

consequent increase in turbidit

with potential adverse effects

aquatic plants) (Poopetch 1982

1997) and the foraging efficien

2009; Peterson et al. 2001). 

Suspended sediments also load

effects such as a reduction of i

the recovery rate of the imp

suspension feeders (reviewed b

of finer sediments during be

mortality of adult surf clams,

resulting in delayed recovery 

1996; Speybroek et al. 2005; b

most cases sub-lethal or lethal 

sediment plumes from minin

Benguela are frequently expose

expected to have behavioural

their habitat. 

Poor visibility may also inhibit 

behind the surf zone.  Seabird

clear water to locate their prey

seabird diets, however, tend 

efficiency of seabirds either

availability through avoidance 

assess the significance of th

populations, as it largely depe

plumes are highly localised a

negligible. Turbid water is a

resulting from aeolian and riv

influenced nearshore areas and

It is anticipated that the beach

silt fraction, so the generation

are expected to be insignifican

levels attained naturally durin

inputs from river discharges. 
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the mining area.  Distribution and re-deposi

a complex interaction between oceanographic p

ering variables that ultimately dictate the

the water column.  Ocean currents, both as par

wind forcing, are important in distribution of sus

rface waves can also increase plume dispersion 

upper water column. 

effects of increased concentrations of suspen

idity, is a reduction in light penetration through

cts on the photosynthetic capability of phytop

82; Kirk 1985; Parsons et al. 1986a, 1986b; Mon

iency of visual predators (Clark et al. 1998; Simmo

ad the water with inorganic particles, which ma

invertebrate egg and larval survival (thereby p

mpacted shoreline), and diminish the filter-fe

d by Clarke & Wilber 2000).  Increased turbidity

beach replenishment has been reported to r

ms, and reduced survival of juvenile surf clam

y of impacted populations (Reilly & Bellis 1983

; but see also Spring 1981; Gorzelany & Nelson 1

al responses occur only at concentrations well in

ing operations.  Furthermore, as marine co

osed to naturally elevated suspended-sediment 

ral and physiological mechanisms for coping w

it pelagic visual predators.  A wide range of bir

irds are visual predators that forage by sight a

rey.  Most pelagic fish species, which form the ma

d to avoid turbid waters.  This is likely to a

er by obscuring their vision or by potentia

e responses of prey species to turbid water are

the potential impacts of mining-induced tu

pend on the extent and duration of the sedim

 and disperse quickly, then the consequence

 a natural occurrence along the southern A

riverine inputs, resuspension of seabed sedim

d seasonal phytoplankton production in the up

ach sediments in the mining target area have a

on of suspended sediment plumes above natura

ant.  Turbidity offshore of the mine site is thus

ring turn-over of nearshore sediments by wave

s.  As turbid water is a natural occurrence a
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osition of suspended 

c processes, sediment 

the distribution and 

art of the meso-scale 

suspended sediments.  

on by maintaining the 

ended sediments and 

ugh the water column 

oplankton (and other 

onteiro 1998; O’Toole 

Simmons 2005; Braby 

h may have biological 

y potentially affecting 

feeding efficiency of 

ity following addition 

 result in increased 

ms and polychaetes, 

983; Rakocinski et al. 

n 1987).  However, in 

l in excess to those of 

communities in the 

nt levels, they can be 

 with this feature of 

birds forage in or just 

t and therefore need 

e major component of 

 affect local feeding 

tially reducing prey 

reas.  It is difficult to 

turbidity on seabird 

iment plumes. If the 

ces are likely to be 

 African west coast, 

iments in the wave-

upwelling zones. 

 a negligible clay and 

ral background levels 

us unlikely to exceed 

ve action or seasonal 

e along the southern 
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African west coast, any turbid

result of mining operations are

Due to the transient nature

considered to be of low intens

would be localised (<2 km rad

benthos, or on the feeding, 

reversible.The biochemical imp

thus confidently be rated as 

concentrations within plum

occurringnaturally along the wa

Mitigation 

No mitigation measures other t

the resuspension of seabed sed

Impacts of suspended sedimen

and light) 

 

Intensity Low 

Duration Short-

Extent Local:

vicinit

Consequence Very L

Probability Improb

Significance Insigni

Status Negati

Confidence High 

 
Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.3.2 Hypoxia 

Besides the physical effect of

discharge of tailings onto the

receiving communities.  Studi

anaerobic sediments, or sedime

of hypoxic/anoxic conditions in

organic content and thus mor

limited oxygen, rates of nitrat

sediments increase.  The resul

with low oxygen can have su
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bidity-related effects in the near-shore enviro

re likely to be insignificant. 

re of suspended sediment plumes, the pote

nsity, persisting only over the very short term (

radius of the mine site).  Any possible adverse

, spawning and recruitment of mobile preda

impact of reduced water quality through incre

s being INSIGNIFICANT without mitigation.  S

mes are unlikely to exceed maximum 

 wave-dominated coastline. 

r than the ‘no-go’ alternative are possible or de

ediments and the generation of turbid water plu

ents on water column and bottom-water bioc

Without Mitigation Assuming

No mitigatio

-term 

al: limited to immediate 

nity of the mining area 

y Low 

robable 

gnificant 

ative 

Due to decades of coastal mining in th
impacts from heavy minerals mining can be

Fully reversible 

Low 

None 

 of burial, a further indirect impact potentia

he beach is the chemical effects of the was

dies from elsewhere have identified that the

iments with a high organic content, can result i

 in the sediments.  Fine sediments are more like

more likely to trigger a reduction in oxygen.  U

rate and phosphate remineralisation, and sulfa

sulting production of nitrite, ammonia, and sulf

sub-lethal and lethal effects on benthic org
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ironment as a direct 

otential impacts are 

m (hours to days), and 

rse effects on sessile 

dators, will be fully 

creased turbidity can 

Suspended sediment 

m levelsperiodically 

deemed necessary for 

plumes. 

ochemistry (turbidity 

ng Mitigation 

tion is proposed 

 the area cumulative 
 be expected 

tially associated with 

aste material on the 

he addition of either 

lt in the development 

likely to have a higher 

  Under conditions of 

lfate reduction in the 

ulfide in combination 

organisms (Baptist et 
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al.2009).  Decreased dissolve

sedimentation. 

The high wave exposure in co

sedimentsin the project area ma

consequence of the tailings 

penetrability and flushing rate

low organic content.  The like

therefore very low.  The poten

as any effects would persist

INSIGNIFICANT both without an

Mitigation 
No mitigation measures are pos

 

Development of hypoxic sedime

 

Intensity Low 

Duration Short-

condit

effect

would 

Extent Local:

Consequence Very L

Probability Possib

Significance Insigni

Status Neutra

natura

Confidence High 

 

Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.3.3 Sediment mobilisation 

The fluidisation and (temporar

beach will result in the mobilis

by wave action, rip currents an

re-established.  The addition 

beach accretion and the steep

erosion of sediments by wave a

rip currents and deposited be
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es (Pty) Ltd 

lved oxygen levels can thus amplify the ef

combination with the comparatively coarse na

make it highly unlikely that hypoxic condition

s discharge.  The comparatively coarse sed

tes will remain high.  Furthermore, the tailing

kelihood of hypoxic conditions developing in th

ential impactsof hypoxia are considered to be o

sist over the short-term only, they are con

 and with mitigation. 

ossible or deemed necessary. 

iments 

Without Mitigation Assumin

No mitigat

-term: although hypoxic 

ditions would be transient, their 

cts on infaunal communities 

ld extend over the short-term 

: limited to area of accretion 

Low 

ible 

gnificant 

tral: unlikely to vary beyond 

ral oxygen concentrations 

Biota in the Benguela

behavioural and physiologi

coping with this feature 

cumulative impacts are unl

Fully reversible 

Low 

None 

on and redistribution 

ary) removal of beach sands and the discharge 

ilisation of sediments in the nearshore zone and 

 and eddies until the long-term equilibrium pro

n of tailings on the northern portion of the b

epening of the beach profile, which in turn wil

e action.  Some sediments will be carried offsho

beyond the surf zone, to be returned shorew
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effects of increased 

 nature of the beach 

ions will develop as a 

ediment will ensure 

ings will likely have a 

 the discharge area is 

e of low intensity and 

considered to be of 

ing Mitigation 

ation is proposed 

la ecosystem have 

gical mechanisms for 

e of their habitat so 

nlikely 

 of tailings onto the 

nd their redistribution 

rofile of the beach is 

e beachmay result in 

will lead to increased 

hore by undertow and 

eward again in calm 
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conditions.  Modelling studies u

sediments eroded off beaches 

currents, initially leaking south

seabed to join the northward li

These indirect effects manifest

reefs by sand, and correspond

South Carolina, the effects 

following beach replenishment

habitats than on the replenis

resulted in the loss of prod

communities (Van Dolah et 

mobilisation and re-deposition

intertidal and shallow subtidal

distance away, with both temp

reported as a result of shorelin

2007; Pulfrich et al. 2007, 200

Pulfrich et al 2015, 2016, 2017,

There are three possible a

communities: (1) smothering t

diversity (Littler et al. 1983; 

materials with potential enhan

which depletion of taxa in hig

trophic levels (Littler & Murra

Bosman 1986; Branch et al. 19

greater of lesser extent, been

mining operations in southern

Walviskop area, especially on t

and south of the beach.  Con

mobilisation of sediments dur

expected to significantly ex

sedimentation processes on ad

any mining-related effects.  Al

in mind that the Namaqua Mix

as ‘vulnerable’ and any deterio

The impacts associated with th

as a consequence of tailings 

theywould not persist beyond t

both without and with mitigatio

Mitigation 

No mitigation is feasible other 
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undertaken at Rooiwal Bay south of Hondeklip

es in small baysis rapidly redistributed alongsh

thwards out of the bays and ultimately extendi

 littoral drift (WSP 2015). 

est themselves as the inundation of intertidal a

nding responses by the benthic faunal and flora

s of increased siltation and smothering from 

nt were considered to have a greater impact o

nished sandy shoreline.  Smothering of nears

roductive fishing grounds and declines in t

t al. 1994).  Monitoring in southern Namibi

ion of sediments from mining sites can have 

al rocky shore habitats bordering the mined be

emporary and permanent loss of rocky intert

eline accretion (Clark et al. 2004, 2005, 2006; 

2008; Pulfrich et al. 2010, 2011; Pulfrich & Bra

17, 2018, 2019). 

 avenues for depositing sediments to infl

g that depletes all or some groups thereby af

; McQuaid & Dower 1990); (2) alteration of su

ancement of suspension-feeders (Menge 1992); (

higher trophic levels influences the abundance

ray 1975; Hawkins & Hartnoll 1983, Littler et 

1990; Eekhout et al. 1992).  These predicted ef

en observed in rocky shore communities in the

ern Namibia, and would, to some extent, b

n the rocky outcrop in the centre of the bay as w

onsidering the scale of the proposed operatio

uring mining or from accreted portions of th

exceed natural long-shore littoral drift, an

adjacent rocky shores or nearshore reefs will in

 Although likely only having very localised effec

ixed Shores habitatcharacterising the project a

rioration or loss of such habitats should thus be 

 the mobilisation and redistribution of sediment

gs discharges are considered to be of medium

the short term, they are considered to be of M

tion. 

er than the ‘no-go’ option. 
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lipbaai suggested that 

shore by wave-driven 

ding seawards on the 

l and shallow subtidal 

oral communities.  In 

rom sand movement 

t on hard substratum 

arshore reef habitats 

 the nearshore fish 

mibia has shown that 

e severe impacts on 

 beaches and at some 

rtidal habitats being 

6; Pulfrich & Atkinson 

Branch 2014a, 2014b; 

nfluence rocky-shore 

 affecting community 

 supply of particulate 

); (3) ripple effects by 

ce of those in lower 

t al. 1983; Hockey & 

 effects have all, to a 

he vicinity of coastal 

 be expected in the 

s well as to the north 

tion, the erosion and 

 the shoreline is not 

and natural cyclical 

 in all likelihood mask 

fects, it must be kept 

t area has been rated 

e actively avoided. 

nts during mining and 

ium intensity and as 

f MEDIUM significance 



MARINE ECOLOG

         Pisces Environmental Services 

Sedimentation of intertidal and

 

Intensity Medium

Duration Short 

nearsh

resusp

of ac

shores

over th

Extent Local:

bound

target

Consequence Very L

Probability Probab

Significance Very L

Status Negati

Confidence High 

 

Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.3.4 Impacts on higher-orde

Although recovery of inverteb

habitats generally occurs with

inhabiting beaches are all imp

scavengers, particulate- and f

seaweeds (Brown & Odendaal 

detrital accumulations typical 

shorebirds that feed on the be

input to higher trophic levels, 

or loss of these assemblages 

coastal ecosystem (Dugan et a

over the short-term, but these

negative effects on higher or

abundance of macrofaunal pre

North Carolina have been dem

However, considering the ext

comparison to the available co

relatively quick recovery of be

higher order consumers can be 
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and shallow subtidal reefs 

Without Mitigation Assumin

ium 

No mitigat

rt term: sediments in the 

rshore will be continuously 

spended by wave action, Erosion 

accreted sediments on rocky 

es on the open coast will occur 

r the short term 

al: extending beyond the 

ndary of the immediate mining 

et 

y Low 

able 

y Low 

ative 

Cumulative impacts are p

life-of-mine 

Fully reversible 

Low 

None 

rder consumers 

ebrate macrofaunal communities following dis

ithin 3 – 5 years after cessation of the distur

important components of the sandy-beach foo

d filter-feeders that depend on inputs of det

al 1994).  As such, they assimilate food sources

al of this coast and, in turn, become prey for s

each slope and in the swash and surf zones.  B

s, they are important in nearshore nutrient cycl

es in the long-term may thus have cascade e

t al. 2003). Similarly, recovery of rocky interti

ese also serve as important feeding habitats fo

 order consumers (surf-zone fish and shorebi

prey items as a consequence of beach nourish

emonstrated (Peterson et al. 2000; Lindquist

xtremely localised nature of the proposed mi

coastal feeding-ground habitat for the fish and 

 benthic communities following disturbance, th

be considered negligible (see also Essink 1997; B
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ing Mitigation 

ation is proposed 

 possible during the 

disturbance of beach 

urbance, the species 

ood chain.  Most are 

etritus or beach-cast 

es available from the 

r surf-zone fishes and 

.  By providing energy 

ycling.  The reduction 

 effects through the 

rtidal habitats occurs 

 for shore birds.  The 

birds) of changes in 

ishment operations in 

t & Manning 2001).  

mining operations in 

d shorebirds, and the 

 the effects of these 

; Baptist et al. 2009). 
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Due to recovery over the sho

source for higher-order consum

and are thus considered to be I

Mitigation 

No mitigation is feasible other 

Indirect effects on higher-orde

 

Intensity Low 

Duration Short-

inverte

as foo

years 

Extent Local:

Consequence Very L

Probability Improb

Significance Insigni

Status Negati

Confidence High 

 

Nature of Cumulative impact 

Reversibility 

Loss of resources 

Mitigation potential 

 

4.4. No-development Alte

The “no-development” altern

operationdoes not go ahead. 

alternative, as all impacts asso

unplanned pollution events a

however, be seen in context w

the associated mines, and thu

economic impacts undoubtedly

present in the surf zone. 

 

4.5. Cumulative Impacts 

In the context of beach minin

associated macrofaunal commu

• which occurs on a bea
experience similar imp

mineral sands mining i
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hort-term of the invertebrate communities th

umers, the potential impacts are considered to

INSIGNIFICANT. 

er than the ‘no-go’ option. 

der consumers 

Without Mitigation Assumin

No mitigat

-term: as recovery of 

rtebrate communities that serve 

food sources occurs within 2-5 

 

: limited to mining area 

Low 

robable 

gnificant 

ative 

Cumulative impacts are 

highly mobile, affected sp

adjacent available feeding 

The impact is fully reversib

Low 

None 

lternative 

ernative implies that the heavy mineral sa

d.  From a marine perspective this is undeni

ssociated with beach disturbance, shoreline cha

and indirect sedimentation will not be rea

t with existing mining and exploration rights a

hus needs to be weighed up against the poten

dly associated with accessing the potentially r

 

ing operations, a cumulative impact on the be

mmunities would be an impact: 

beach which is experiencing, has experienced, 
impacts in the future (e.g. either further diamo

g in the same area), 
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that serve as a food 

to be of low intensity 

ing Mitigation 

ation is proposed 

e unlikely as being 

species can move to 

g grounds 

ible 

sands beach mining 

niably the preferred 

hanges, loss of biota, 

ealised.  This must, 

 and sustainability of 

tential positive socio-

y rich placer deposits 

beach habitat and its 

d, or may foreseeably 
mond mining or heavy 
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• where there is the po

mining and heavy min
total effect greater th

• where ecological thr

simultaneous impacts,

The Whale Head Minerals proje

(Mining Right 554MRC).  The 

mined for diamonds by Alexko

heavy earth-moving machinery

the low tide level, to exclude t

mining the underlying gravels.

mining the heavy mineral sa

excavations, ore transfer and 

contractors are currently active

area during the next 5 years w

invertebrate macrofaunal com

synergistic and both space- and

However, the significance of t

natural disturbances character

and the robustness of the mar

monitoring studies of the lar

Namibia, it is apparent that de

mining operations and large

respond rapidly to the cessatio

provided there are no significa

short-term, the likely cumula

mineral sands in the Walviskop

sandy beach benthos. 

Although the area of Namaqua

a fraction of the total habitat 

an increasing number or contr

access deposits must be kept in

mining licence area and the

operations these cumulative i

records of annual and cumulat

and submitted to the authoriti

disturbance limits to benthic ha

 

4.6. Project Controls 

A generic Environmental Code 

surf zone and shallow portions

report) as part of the 2017 A
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potential for synergistic interaction between imp

mineral sands mining impacts interact with each
 than the sum of the component impacts), and/o

thresholds may be breached by a number 

ts, which individually may not have resulted in i

oject area is located within Alexkor’s diamond M

e beaches and shallow subtidal areas have be

xkor’s contractors for decades.  The beach mi

ry to strip the sandy overburden for constructi

e the encroaching sea and thereby extending th

ls.  The mining approach is therefore similar to

sands in that portions of the beach are sev

d processing operations and heavy vehicle traff

ive along much of the coastline, any further min

 will at the very least result in additive cumula

communities inhabiting the beach sediments

nd time-crowding effects as well. 

f this needs to be seen in the context of the s

terising the nearshore marine environment in t

marine biota in coping with, and recovering from,

large-scale and long-term beach mining oper

 despite the substantial cumulative impacts of 

ge-volume sediment discharges, the macrofa

tion of the mining disturbance.  Evidence ther

ficant changes to the physical characteristics o

mulative impacts of beach mining for both di

kop area is not expected to have enduring adv

ua Mixed Shore targeted for heavy mineral mini

at type in the region,the cumulative impact of

ntractors applying progressively modern techni

t in mind.  Considering the vulnerability of the h

he decades of uncontrolled and environmen

 impacts are considered to be of MEDIUM sig

lative areas mined should be maintained by Wh

rities should future informed decisions need to 

 habitat types in the Namaqua Bioregion. 

e of Practice (ECOP) was developed for Walpomp

ns of Sea Concessions 1a, 2a and 3a (see Appe

 Alexkor EMPr Amendment (SLR 2018).  Contr
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 impacts (i.e.diamond 

ch other to produce a 
d/or 

r of consecutive or 

n impacts. 

Mining Licence Area 

been prospected and 

mining involves using 

ction of seawalls near 

the time available for 

 to that proposed for 

everely disturbed by 

affic.  As the Alexkor 

mining ventures in the 

mulative impacts to the 

s, potentially with 

e short-and long-term 

 the Benguela region 

om, these.  From the 

erations in southern 

of decades of seawall 

ofaunal communities 

erefore suggests that 

s of the beach in the 

diamonds and heavy 

dverse effects on the 

mining amounts to only 

of years of mining by 

niques to locate and 

e habitat types in the 

mentally irresponsible 

significance. Detailed 

Whale Head Minerals, 

to be made regarding 

omp operations in the 

pendix 1 of main EIA 

ntractors undertaking 
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heavy mineral mining would b

that ECOP pertaining to: 

• housekeeping; 

• fuel and lubricant storag

• refuelling; 

• hydrocarbon contaminat

• solid waste managemen

• oil spill procedure and r

• weekly monitoring. 
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 be required to comply with the environment

rage and management; 

nation; 

ment; 

d reporting; and 
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ntal specifications in 
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5. CONCLUSIONS 

The impacts on marine habita

heavy minerals at Walviskop 

mitigation is possible, thus sign

Impact 

Destruction and loss of supratidal ha

Disturbance and loss ofintertidal and

beach macrofauna 

Smothering of benthic biota by disca

Changes in community structure in r

the biophysical characteristics of the

Impacts of noise from mining operat

Impacts of an operational spill on in

benthic macrofauna 

Impacts of tailings discharge on wat

water biochemistry (turbidity and lig

Indirect Impacts of tailings discharge

sediments 

Sedimentation of intertidal and shal

Impacts of mining operations on high

 

5.1. Environmental Accep

The main marine impacts as

disturbance and loss of sandy a

the mining footprint.  From the

the intertidal zone of sandy be

of the invertebrate macrofau

adjacent rocky intertidal and 

treatment of beach sediments 

can be no direct mitigation for

‘no go’ option, the impacts 

unavoidable should mining go

section of the coast for decad

particularly ‘pristine’. Nonethe

the preferred alternative, as a

habitats would no longer be an

The highly localised, yet signif

beach will endure over the sho

up against the benefits of the 

and pro-active rehabilitation i

there is no reason why the pro

go ahead. 
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itats and communities associated with the p

 are summarised in the Table below (Note: 

ignificance rating remains). 

 
Significance 

(before mitigation) 

 habitats and associated biota  High 

nd shallow subtidal sandy 
Medium 

scarded tailings Low 

n response to alterations in 

the beach 
Low 

rations on coastal biota Insignificant 

 intertidal and subtidal Low 

ater column and bottom-

 light) 
Insignificant 

rges: development of anoxic 
Insignificant 

allow subtidal reefs Very Low 

igher-order consumers Insignificant 

eptability and Impact Statement 

associated with the proposed mining activit

y and rocky habitats and their associated benthi

the results of past studies, it is now well establi

beaches severely influences the diversity and co

auna of the beach itself, and potentially the

nd shallow subtidal habitats as well.  Howeve

ts are an unavoidable consequence of the prop

or their impacts on marine biological communit

s to the intertidal and shallow subtidal mar

go ahead.  As mining operations have been 

ades, however, the proposed mining target ca

heless, from a marine perspective the ‘no go’ o

s all impacts associated with the disturbance 

an issue. 

nificant impacts of heavy minerals mining in th

hort- to medium term, and these impacts thus n

e mining project.  Provided the impacts are me

n is undertaken as far as is feasible in the co

roposed mining of the heavy mineral sands at W
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 proposed mining for 

: * indicates that no 

Significance 

(after mitigation) 

Low 

Very Low 

Insignificant 

Low* 

Insignificant* 

Insignificant 

Insignificant* 

Insignificant* 

Very Low* 

Insignificant* 

vities are related to 

thic flora and fauna in 

blished that mining in 

 community structure 

the benthic biota of 

ver, as removal and 

roposed mining, there 

ities.  Other than the 

marine biota are thus 

n ongoing along this 

cannot be considered 

’ option is undeniably 

e of beach and rocky 

the Walviskop pocket 

s need to be weighed 

meticulously managed 

coastal environment, 

 Walviskop should not 
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5.2. Mitigation Measures a

Environmental management 

Environmental Management Pla

to, during and on cessation of mi

• Develop the mine pla

from one end of the 

completion in as short

• To allow impacted co

equivalent to the orig

five years, if at all.  

repeated operations. 

• To prevent degradatio

managed according t

safety standards and g

on the shore from star

− drip trays and b

losses are likely

− no vehicle main

− accidental diese

− collect and disp

• To avoid unnecessary

vehicle traffic in the 

and must be restricte

only.  The operation

practicable. 

• Initiate restoration an

should involve back-f

beach profile to tha

tailings should be left 

• On cessation of oper

modifications created

intertidal zone. 

• Possible ways of mini

the feasibility of thes

robustness of the be

disturbance: 

− Compile the mi

mined concurren

− Areas previously

sands within 5 

beach; or 

− The 'no-develop
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s and Management Actions 

t actions for implementation in Whale 

Plan should focus on the following aspects to b

f mining activities in an area: 

lan to ensure that mining proceeds systematic

e target area to the next, and that the targe

ort a time as possible. 

communities to recover to a condition where th

riginal condition, the beaches should not be re

.  Efficient, high intensity mining methods are

 

tion of the sensitive high-shore beach areas, al

 to a strictly enforced Environmental Manag

d good house-keeping must form an integral par

tart-up, including, but not limited to: 

 bunding under all vehicles and equipment on th

ly to occur; 

intenance or refuelling on shore; 

sel and hydrocarbon spills to be cleaned up acc

spose polluted soil at appropriate bio-remediati

ry disturbance of communities and destruction

e high- and mid-shore must be limited to the 

cted to clearly demarcated access routes and

onal footprint of the mining site should be mi

 and rehabilitation as soon as mining is complet

filling excavations using tailings and discards

hat resembling the pre-mining situation.  No

ft above the high water mark. 

erations, all mining equipment, artificial cons

ed during mining must be removed from abo

minimising the risk of cumulative impacts are p

ese is uncertain and should be weighed up ag

beach macrofaunal communities to large-sc

mine plan in close collaboration with Alexkor

rently rather than in succession; 

sly mined by Alexkor should notbe re-mining

5 years of Alexkor’s operations ceasing in t

opment' option. 
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le Head Minerals’s 

o be considered prior 

tically and efficiently 

rget area is mined to 

 they are functionally 

 re-mined for at least 

re thus preferable to 

 all activities must be 

agement Plan.  High 

part of any operations 

 the shore where 

ccordingly; and 

ation sites. 

on of habitats, heavy 

e minimum required, 

nd operational areas 

 minimised as far as 

lete in an area.  This 

rds and restoring the 

No accumulations of 

nstructions or beach 

bove and within the 

 provided below, but 

 against the apparent 

scale and long-term 

or so that areas are 

ng for heavy mineral 

 that section of the 
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ECOLOGY IMPACT ASSESSMENT (AWAITING INPUT)
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HERITAGE IMPACT INFORMATION



 

HERITAGE SCREENER 
CTS Reference Number: CTS20_036 

 
Figure 1a ​. Satellite map indicating the location of the proposed development in the Northern Cape Province 

Client: PHS 

Date: March 2020 

Title: Proposed Mining 
Application by Whale 
Head Minerals for a 
portion of remainder of 
Farm 1, Port Nolloth 

Recommendation by CTS 
Heritage Specialists 

RECOMMENDATION: 
Based on the information available, it is unlikely that significant intact archaeological resources remain on the site and as such, it is                      
unlikely that the proposed mining activities will impact significant archaeological heritage. Furthermore it is recommended that, while no                  
further palaeontological specialist studies are required, the attached Fossil Finds Procedure be implemented for the proposed mining                 
activities due to the sensitivity of the fossils that may be impacted by this proposed mining activity. 
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1. Proposed Development Summary 

Whale Head Minerals (Pty) Ltd has identified a mineral sand deposit some 30 km North of Port Nolloth, Northern Cape Province, South Africa, with the aim of developing this                             
resource to produce a saleable heavy mineral concentrate product from the wet concentrator plant (WCP), which would include garnet, ilmenite, monazite, zircon and rutile. ​Most of                          
the proposed mining area falls below the high water mark ​. The resource was originally prospected by Alexkor in the 1980’s and 1990’s while exploring for diamonds. Whale Head                            
Minerals (Pty) Ltd conducted a Feasibility Study based on the findings by Alexkor, which considered the viability of the overall project, allowing for a mining operation, with a WCP.                             
The proposed project site is characterized by coastal environmental sensitivity, as well as the relative remoteness of the site. Fresh water is not readily available, in addition the                            
nearest electrical power source is some kilometres from the site.  

 

2. Application References 
Name of relevant heritage authority(s) SAHRA 

Name of decision making authority(s) DMR 

 

3. Property Information 
Latitude / Longitude  29° 4'32.10"S  16°47'55.72"E 

Erf number / Farm number Remainder of Farm 1 (majority of the area is below the high water mark of the coast) 

Local Municipality  Richtersveld 

District Municipality Namakwa 

Previous Magisterial District Namakwaland 

Province Northern Cape 

Current Use Vacant/Surf Zone part of larger mining concession 

Current Zoning Mining Area 

Total Extent of Property 5ha 
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4. Nature of the Proposed Development 
Total Surface​ ​Area of development 5ha 
Depth of excavation (m)  5m 
Height of development (m)  NA 

 

 

5. Category of Development 
x Triggers: Section 38(8) of the National Heritage Resources Act  

 Triggers: Section 38(1) of the National Heritage Resources Act  

 1. Construction of a road, wall, powerline, pipeline, canal or other similar form of linear development or barrier over 300m in length. 

 2. Construction of a bridge or similar structure exceeding 50m in length. 

 3. Any development or activity that will change the character of a site- 

     a) exceeding 5 000m ​2 ​ in extent 

     b) involving three or more existing erven or subdivisions thereof 

     c) involving three or more erven or divisions thereof which have been consolidated within the past five years 

 4. Rezoning of a site exceeding 10 000m ​2 
 5. Other (state): 

 

 

6. Additional Infrastructure Required for this Development 
1. ROM Stockpile Gantry incorporating 2 cyclone discharges. 
2. WCP modular construction inclusive of stair modules and screen and rougher bin modules. 
3. Cyclones mounted on jib arms for the high grade, low grade and bagging shed. 
4. ROM feed bin and feed conveyor. 
5. Bagging plant. 
6. MCC support platform. 
7. Workshop and Storage shed 
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7. Mapping ​(please see Appendix 3 and 4 for a full description of our methodology and map legends) 

 
Figure 1b Overview Map​. Satellite image (2019) indicating the proposed development area at closer range.  
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Figure 1c. Overview Map​. Satellite image (2019) indicating the proposed development area at closer range.  
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Figure 1d. Overview Map​. Satellite image (2019) indicating the proposed development area at closer range.  
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Figure 2a. Previous HIAs Map.​ Previous Heritage Impact Assessments surrounding the proposed development area within 5km, with SAHRIS NIDS indicated. Please see Appendix 2 

for full reference list. 
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Figure 3. Heritage Resources Map. ​ Heritage Resources previously identified in and near the study area, with SAHRIS Site IDs indicated. Please See Appendix 4 for full description of 

heritage resource types. 
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Figure 3a. Heritage Resources Map.​ Heritage Resources Inset A 
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Figure 4. Palaeosensitivity Map​. Indicating Low fossil sensitivity underlying the study area. Please See Appendix 3 for full guide to the legend. 
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Figure 5. No-Go and High Sensitivity Areas Map ​. Identified in previous assessments  
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Figure 6. Mining methodology​. From the Mine Works Program 
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Figure 7.1. Mining area 2003 and Figure 7.2 Mining area 2013 (GoogleEarth) 

 

 
Figure 7.3. Mining area 2017 and Figure 7.4 Mining area 2018 (GoogleEarth) 
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8. Heritage statement and character of the area 
The area proposed for mining activities is located approximately 20km north of Port Nolloth along the West Coast of South Africa. The mining method proposed will require heavy                            
piping and equipment on the beach. Local miners who have mined diamonds for many years in the same area are of the opinion that mobility of equipment on the beach is                               
essential so that the equipment can be removed relatively quickly and easily in the event of the sea turning. Mining at Walviskop is done by means of a high-performance suction                              
pump which is fitted to the excavator and receives the sediment from the suction head (mining tool fitted on the end of the boom) and delivers the sediment mined from the sea                                
bed to the 260t per hour wet concentrator plant located on the beach for gravel processing. The mining rate has been estimated at a rate of 260 tonnes per hour based on                                
applying a non-conventional mining method to the project. 
 
Most of the area proposed for sand mining is located below the high water mark within the active surf zone and as such, is unlikely to contain significant archaeological or                              
palaeontological heritage. Archaeological evidence points to occupation of the West Coast region of South Africa, including the Namakwa coast from the Early Stone Age,                        
through to the Middle and Later Stone Age, up until the arrival of early Trekboers in the 18th century (Kaplan 2008, NID 390540). The rocky shoreline attracted hunter-gatherers                            
during the Holocene, in particular, resulting in rich archaeological deposits in the form of shell middens that stretch along the coastline and within the adjacent dune belt. In the                             
past 2 000 years, early herders began arriving in the area, introducing livestock and new material culture (Orton 2012). Unmarked human burials occur, but these are seldom                           
found by archaeologists, and are more commonly unearthed by mining operations (Kaplan 2008). As discussed in Smuts (2017), known heritage resources are predominantly                       
located in undisturbed areas, except where these are structures within towns. The implications of this are twofold. Firstly, this makes it less likely that significant heritage                          
resources will be impacted by the proposed mining, but also that sites are still present in undisturbed areas, and that these areas should therefore be avoided. However,                           
previously, Kaplan (2008) and others (Smuts, 2017) have noted that the majority of significant heritage resources along this coastline exist within 300m of the high-water mark                          
and as such, the areas within 300m of the high water mark have been red-flagged as particularly sensitive for impacts to significant archaeology. Most of the proposed mining                            
activities take place within the high water mark, or just above it and as such, fall directly into this High Sensitivity Area (Figure 5). Previous recommendations required only                            
hand-augering within this sensitive 300m buffer area. 
 
However, this area has been subjected to ongoing mining for almost a century (see attached letter from Hattingh, 2020). Alexkor SOC Limited (“Alexkor”) a state-owned diamond                          
mining company has been actively mining diamonds since 1928. During the period 1928 to 2018, diamonds weighing more than 10,2 million carats have been recovered from                          
marine gravel deposits on beaches and marine terraces at the Alexkor Mine. The Walviskop area is no exception and has seen active mining with surf zone mining taking place                             
on an ongoing basis in this area since 2004 by mainly beach based dredging operations and to a lesser extent dredge mining from small boats in the bay itself. Beach mining                               
using heavy earth moving equipment has taken place during at least two mining campaigns since 2013. Evidence of this is clear in the GoogleEarth images from 2013 and 2018                             
(Figure 7.2 and 7.4). As such, any significant archaeological resources within the proposed development area are likely to have been extensively disturbed in the past. Therefore                          
the recommended hand-augering in this area is unlikely to mitigate impacts to significant archaeological heritage resources. 
 
According to the SAHRIS Palaeosensitivity Map, the area proposed for prospecting is underlain by Geological formations of low significance (Figure 4). The formations of low                         
palaeontological significance include surficial Alluvium including Dune Beach Sand, the Oranjemund FM, the Holgat FM, the Vredefontein FM and Aeolianites. According to the                       
Fossil Heritage Browser on SAHRIS, fossil bone finds during research on the Northern Cape coast mines have enabled age estimations based on correlations with the African                          
vertebrate biochronology. Fossil data associated with the aeolian record overlaps with the presence of hominids at Elandsfontein, Duinefontein and Swartklip archaeological                     
sites, making these very significant findings. In the marine deposits, fossil molluscan seashells, brachiopods, crustaceans (barnacles, crabs, prawns, ostracods), echinoids,                    
polychaete worm tubes, corals, bryozoans and foraminifera are found. Shark teeth are common, and other fish teeth are known to occur, as are the bones of whales, dolphins,                            
seals and seabirds. Pether (2007) and (2013) has written much about the palaeontological sensitivity of this area of the coastline. As such, it is recommended that, while no                            
further palaeontological specialist studies are required, the attached Fossil Finds Procedure be implemented for the proposed mining activities due to the sensitivity of the fossils                         
that may be impacted by this proposed mining activity. 
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RECOMMENDATION: 
Based on the information available, it is unlikely that significant intact archaeological resources remain on the site and as such, it is unlikely that the proposed                          
mining activities will impact significant archaeological heritage. Furthermore it is recommended that, while no further palaeontological specialist studies are                   
required, the attached Fossil Finds Procedure be implemented for the proposed mining activities due to the sensitivity of the fossils that may be impacted by this                          
proposed mining activity. 
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APPENDIX 1  
List of heritage resources within the 5km Inclusion Zone from SAHRIS 

Site ID Site no Full Site Name Site Type Grading 

105684 ALEXKOR 11 Alexkor Diamond Mine 11 Shell Midden, Artefacts  

105683 ALEXKOR 12 Alexkor Diamond Mine 12 Shell Midden  

105682 ALEXKOR 10 Alexkor Diamond Mine 10 Shell Midden  

105681 ALEXKOR 09 Alexkor Diamond Mine 09 
Burial Grounds & Graves, 

Shell Midden  

34560 MUI002 Muisvlak 002 Artefacts Grade IIIc 

34559 MUI001 Muisvlak 001 Artefacts Grade IIIc 

102673 PN2009/007 Port Nolloth sites Archaeological  
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APPENDIX 2 
Reference List from SAHRIS 

HIAs 

SAHRIS 
NIDs 

Report 
Type Author Date Title 

8837 PIA Phase 1 John Pether 28/09/2007 Palaeontological Heritage Impact Assessment and Mitigation Approaches 

8836 PIA Phase 1 John Pether 01/11/2007 Coastal Plain Deposits of Namaqualand: Historical Palaeontology and Stratigraphy 

4516 AIA Phase 1 Dave Halkett 01/01/1999 An Archaeological Assessment of Power Line Routes Between Muisvlak and Eksteenfontein, Richtersveld 

168252 

Heritage 
Impact 

Assessment 
Specialist 
Reports Chrispen Chauke 31/05/2014 

HERITAGE IMPACT ASSESSMENT STUDIES FOR THE PROPOSED GROMIS ORANJEMUND RECONDUCTORING, 
Namaqualand Region, Richtersveld Local Municipality, Northern Cape 
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APPENDIX 3 - Keys/Guides 

Key/Guide to Acronyms  
AIA Archaeological Impact Assessment 
DARD Department of Agriculture and Rural Development (KwaZulu-Natal) 
DEA Department of Environmental Affairs (National) 
DEADP Department of Environmental Affairs and Development Planning (Western Cape) 
DEDEAT Department of Economic Development, Environmental Affairs and Tourism (Eastern Cape)  
DEDECT Department of Economic Development, Environment, Conservation and Tourism (North West) 
DEDT Department of Economic Development and Tourism (Mpumalanga) 
DEDTEA Department​ ​of economic Development, Tourism and Environmental Affairs (Free State) 
DENC Department of Environment and Nature Conservation (Northern Cape) 
DMR Department of Mineral Resources (National) 
GDARD Gauteng Department of Agriculture and Rural Development (Gauteng) 
HIA Heritage Impact Assessment 
LEDET Department of Economic Develo ​pment, Environment and Tourism​ (Limpopo) 
MPRDA Mineral and Petroleum Resources Development Act, no 28 of 2002 
NEMA National Environmental Management Act, no 107 of 1998 
NHRA National Heritage Resources Act, no 25 of 1999 
PIA   Palaeontological Impact Assessment 
SAHRA South African Heritage Resources Agency 
SAHRIS  South African Heritage Resources Information System 
VIA Visual Impact Assessment 

 
 

Full guide to Palaeosensitivity Map legend 
 

 RED ​:  VERY HIGH - field assessment and protocol for finds is required 
 ORANGE/YELLOW​:  HIGH - desktop study is required and based on the outcome of the desktop study, a field assessment is likely 
 GREEN ​: MODERATE - desktop study is required 
 BLUE/PURPLE​: LOW - no palaeontological studies are required however a protocol for chance finds is required 
 GREY​:  INSIGNIFICANT/ZERO - no palaeontological studies are required 
 WHITE/CLEAR​: UNKNOWN - these areas will require a minimum of a desktop study. 
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APPENDIX 4 - Methodology 
 
The Heritage Screener summarises the heritage impact assessments and studies previously undertaken within the area of the proposed development and its surroundings. Heritage                       
resources identified in these reports are assessed by our team during the screening process.  
 
The heritage resources will be described both in terms of ​type​: 

● Group 1: Archaeological, Underwater, Palaeontological and Geological sites, Meteorites, and Battlefields 
● Group 2: Structures, Monuments and Memorials 
● Group 3: Burial Grounds and Graves, Living Heritage, Sacred and Natural sites 
● Group 4: Cultural Landscapes, Conservation Areas and Scenic routes  

 
and ​significance (Grade I, II, IIIa, b or c, ungraded), as determined by the author of the original heritage impact assessment report or by formal grading and/or protection by the                              
heritage authorities.  
 
Sites identified and mapped during research projects will also be considered.  
 
DETERMINATION OF THE EXTENT OF THE INCLUSION ZONE TO BE TAKEN INTO CONSIDERATION 
The extent of the inclusion zone to be considered for the Heritage Screener will be determined by CTS based on: 

● the size of the development,  
● the number and outcome of previous surveys existing in the area 
● the potential cumulative impact of the application.  

 
The inclusion zone will be considered as the region within a ​maximum distance of 50 km from the boundary ​of the proposed ​ development. 
 
DETERMINATION OF THE PALAEONTOLOGICAL SENSITIVITY 
The possible impact of the proposed development on palaeontological resources is gauged by: 

● reviewing the fossil sensitivity maps available on the South African Heritage Resources Information System (SAHRIS) 
● considering the nature of the proposed development 
● when available, taking information provided by the applicant related to the geological background of the area into account 

 
 
DETERMINATION OF THE COVERAGE RATING ASCRIBED TO A REPORT POLYGON 
Each report assessed for the compilation of the Heritage Screener is colour-coded according to the level of coverage accomplished. The extent of the surveyed coverage is labeled in                            
three categories, namely low, medium and high. In most instances the extent of the map corresponds to the extent of the development for which the specific report was undertaken. 
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Low coverage ​will be used for:  

● desktop studies where no field assessment of the area was undertaken; 
● reports where the sites are listed and described but no GPS coordinates were provided.  
● older reports with GPS coordinates with low accuracy ratings;  
● reports where the entire property was mapped, but only a small/limited area was surveyed. 
● uploads on the National Inventory which are not properly mapped.  

 
Medium coverage ​will be used for  

● reports for which a field survey was undertaken but the area was not extensively covered. This may apply to instances where some impediments did not allow for full                            
coverage such as thick vegetation, etc. 

● reports for which the entire property was mapped, but only a specific area was surveyed thoroughly. This is differentiated from low ratings listed above when these                          
surveys cover up to around 50% of the property. 

 
High coverage ​will be used for  

● reports where the area highlighted in the map was extensively surveyed as shown by the GPS track coordinates. This category will also apply to permit reports.  
 
RECOMMENDATION GUIDE 
The Heritage Screener includes a set of recommendations to the applicant based on whether an impact on heritage resources is anticipated. One of three possible recommendations is                           
formulated:  
 
(1) The heritage resources in the area proposed for development are sufficiently recorded ​- The surveys undertaken in the area adequately captured the heritage                        
resources. There are no known sites which require mitigation or management plans. No further heritage work is recommended for the proposed development. 
 
This recommendation is made when: 

● enough work has been undertaken in the area 
● it is the professional opinion of CTS that the area has already been assessed adequately from a heritage perspective for the type of development proposed  

 
(2) The heritage resources and the area proposed for development are only partially recorded ​- The surveys undertaken in the area have not adequately captured the                          
heritage resources and/or there are sites which require mitigation or management plans. Further specific heritage work is recommended for the proposed development. 
 
This recommendation is made in instances in which there are already some studies undertaken in the area and/or in the adjacent area for the proposed development. Further studies in                             
a limited HIA may include:  

● improvement on some components of the heritage assessments already undertaken, for instance with a renewed field survey and/or with a specific specialist for the                        
type of heritage resources expected in the area  

● compilation of a report for a component of a heritage impact assessment not already undertaken in the area  
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● undertaking mitigation measures requested in previous assessments/records of decision.  

 
(3) The heritage resources within the area proposed for the development have not been adequately surveyed yet ​- Few or no surveys have been undertaken in the area                            
proposed for development. A full Heritage Impact Assessment with a detailed field component is recommended for the proposed development. 
 
Note: 
The responsibility for generating a response detailing the requirements for the development lies with the heritage authority. However, since the methodology utilised for the compilation                         
of the Heritage Screeners is thorough and consistent, contradictory outcomes to the recommendations made by CTS should rarely occur. Should a discrepancy arise, CTS will                         
immediately take up the matter with the heritage authority to clarify the dispute.  
 
The compilation of the Heritage Screener will not include any field assessment. The Heritage Screener will be submitted to the applicant within 24 hours from receipt of full payment. ​If                              
the 24-hour deadline is not met by CTS, the applicant will be refunded in full. 
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13 March 2020 

 

PHS Consulting 

 PO Box 1752 

 Hermanus 7200 

 

Attention: Paul Slabbert 

 

Historic Mining at the Walviskop Beach Area  

 

Mr Slabbert 

 

With reference to the status of the Walviskop area in terms of historic disturbances I can state that 

this area has been subjected to ongoing mining for almost a century.  Alexkor SOC Limited 

(“Alexkor”) a state-owned diamond mining company has been actively mining diamonds since 

1928.  During the period 1928 to 2018, diamonds weighing more than 10,2 million carats have 

been recovered from marine gravel deposits on beaches and marine terraces at the Alexkor Mine.  

Alexkor has a mining lease to mine diamonds on land and in sea concession areas 1a, 1b, 1c, 2a, 

3a, 4a, 4b and 9d as well as the adjacent surf zone areas. In the early years land-based mining at 

Alexkor was the main activity which was done mainly by means of dry strip mining where the 

overburden sand was removed to expose the diamond-bearing basal gravels.  Mining progressed 

in time to include the beaches, surf zone and shallow to mid-water offshore areas. 

In 2002 Alexkor adopted a new mining model whereby it terminated its own mining operations 

and started making use of contract miners. Approximately 25 different shallow water contractors 

are currently undertaking diver-based mining in the sub tidal concession areas. Pumps are used by 

both boat based operations and beach based shallow water teams to suck gravel off the sea floor 

and following initial screening, the gravel is processed further at the onshore dense media 

separation plants. In addition some 10 Beach Mining contractors and 10 Land Mining contractors 

are responsible for mining diamonds from the beaches and on elevated marine terraces using 

large earthmoving equipment. 

The Contractors and Alexkor share the proceeds of the diamonds recovered from the Alexkor 

Lease Area on a percentage basis.  Alexkor acknowledges that the contractors mining activities are 

critical to the stabilisation of the job creation in the Namaqualand region and their continuous 

employment is encouraged. 

The Walviskop area is no exception and has seen active mining with surf zone mining taking place 

on an ongoing basis in this area since 2004 by mainly beach based dredging operations and to a 

lesser extent dredge mining from small boats in the bay itself.     

 



 

Beach mining using heavy earth moving equipment has taken place during at least 

two mining campaigns since 2013.  

 

Evidence of this mining can be found on the Alexkor mine surveyor’s maps where 

onshore mining excavations are meticulously recorded for submission to the DMR on a 

quarterly basis.  Offshore mining is also recorded and archived by the marine division 

at Alexkor.  In addition to this satellite images unmistakably show mining activities at 

the Walviskop beach during early 2013 and again early to mid 2018. This can also be seen on 

the 8/3/2013 and 23/5/2018 Google Earth images.   

 

I trust this will give a better insight into historic activities at Walviskop beach. 

 

 

Yours sincerely 

 

 

Dr Johan Hattingh  
PhD Geology, SACNASP 



 

CHANCE FINDS OF PALAEONTOLOGICAL MATERIAL 
(Adopted from the HWC Chance Fossils Finds Procedure: June 2016) 

 

Introduction 
This document is aimed to inform workmen and foremen working on a construction and/or                           

mining site. It describes the procedure to follow in instances of accidental discovery of                           

palaeontological material (please see attached poster with descriptions of palaeontological                   

material) during construction/mining activities. This protocol does not apply to resources                     

already identified under an assessment undertaken under s. 38 of the National Heritage                         

Resources Act (no 25 of 1999). 

 

Fossils are rare and irreplaceable. Fossils tell us about the environmental conditions that                         

existed in a specific geographical area millions of years ago. As heritage resources that                           

inform us of the history of a place, fossils are public property that the State is required to                                   

manage and conserve on behalf of all the citizens of South Africa. Fossils are therefore                             

protected by the National Heritage Resources Act and are the property of the State. Ideally,                             

a qualified person should be responsible for the recovery of fossils noticed during                         

construction/mining to ensure that all relevant contextual information is recorded. 

 

Heritage Authorities often rely on workmen and foremen to report finds, and thereby                         

contribute to our knowledge of South Africa’s past and contribute to its conservation for                           

future generations. 

 

Training 
Workmen and foremen need to be trained in the procedure to follow in instances of                             

accidental discovery of fossil material, in a similar way to the Health and Safety protocol. A                               

brief introduction to the process to follow in the event of possible accidental discovery of                             

fossils should be conducted by the designated Environmental Control Officer (ECO) for the                         

project, or the foreman or site agent in the absence of the ECO It is recommended that                                 

copies of the attached poster and procedure are printed out and displayed at the site office                               

so that workmen may familiarise themselves with them and are thereby prepared in the                           

event that accidental discovery of fossil material takes place. 
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Actions to be taken 
One person in the staff must be identified and appointed as responsible for the                           

implementation of the attached protocol in instances of accidental fossil discovery and must                         

report to the ECO or site agent. If the ECO or site agent is not present on site, then the                                       

responsible person on site should follow the protocol correctly in order to not jeopardize the 

conservation and well-being of the fossil material. 

 

Once a workman notices possible fossil material, he/she should report this to the ECO or site 

agent.Procedure to follow if it is likely that the material identified is a fossil: 

- The ECO or site agent must ensure that all work ceases immediately in the vicinity of                               

the area where the fossil or fossils have been found; 

- The ECO or site agent must inform SAHRA of the find immediately. This information                           

must include photographs of the findings and GPS co-ordinates; 

- The ECO or site agent must compile a Preliminary Report and fill in the attached                             

Fossil Discoveries: Preliminary Record Form within 24 hours without removing the                     

fossil from its original position. The Preliminary Report records basic information                     

about the find including: 

- The date 

- A description of the discovery 

- A description of the fossil and its context (e.g. position and depth of find) 

- Where and how the find has been stored 

- Photographs to accompany the preliminary report (the more the better): 

- A scale must be used 

- Photos of location from several angles 

- Photos of vertical section should be provided 

- Digital images of hole showing vertical section (side); 

- Digital images of fossil or fossils. 

 

Upon receipt of this Preliminary Report, SAHRA will inform the ECO or site agent whether or 

not a rescue excavation or rescue collection by a palaeontologist is necessary. 
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- Exposed finds must be stabilised where they are unstable and the site capped, e.g.                           

with a plastic sheet or sand bags. This protection should allow for the later                           

excavation of the finds with due scientific care and diligence. SAHRA can advise on                           

the most appropriate method for stabilisation. 

- If the find cannot be stabilised, the fossil may be collect with extreme care by the                               

ECO or the site agent and put aside and protected until SAHRA advises on further                             

action. Finds collected in this way must be safely and securely stored in tissue paper                             

and an appropriate box. Care must be taken to remove the all fossil material and                             

any breakage of fossil material must be avoided at all costs. 

 

No work may continue in the vicinity of the find until SAHRA has indicated, in writing, that it is                                     

appropriate to proceed.   
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FOSSIL DISCOVERIES: PRELIMINARY RECORDING FORM 
Name of project:     

Name of fossil location:     

Date of discovery:     

Description of situation in 
which the fossil was found:     

Description of context in which 
the fossil was found:     

Description and condition of 
fossil identified:     

GPS coordinates:  Lat:  Long: 

If no co-ordinates available 
then please describe the 
location:     

Time of discovery:     

Depth of find in hole     

Photographs (tick as 
appropriate and indicate 
number of the photograph) 

Digital image of vertical 
section (side)   

Fossil from different angles   

  Wider context of the find   

Temporary storage (where it 
is located and how it is 
conserved)     

Person identifying the fossil 
Name:     

Contact:     

Recorder Name:     

Contact:     

Photographer Name:     

Contact:     
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APPENDIX G:  

MINING WORKS PROGRAMME



 

Mine Work Programme 

for the mining of the heavy mineral sand  

resource at Walviskop, Port Nolloth 

 

1. Introduction 

Whale Head Minerals (Pty) Ltd has identified a mineral sand deposit some 30 km North of Port 

Nolloth, Northern Cape Province, South Africa, with the aim of developing this resource to produce a 

saleable heavy mineral concentrate product from the wet concentrator plant (WCP), which would 

include garnet, ilmenite, monazite, zircon and rutile. The resource was originally prospected by 

Alexkor in the 1980’s and 1990’s while exploring for diamonds. Whale Head Minerals (Pty) Ltd 

conducted a Feasibility Study based on the findings by Alexkor, which considered the viability of the 

overall project, allowing for a mining operation, with a WCP.  

The operation is required to produce a garnet, ilmenite, monazite, rutile and zircon rich concentrate. 

The proposed project site is characterized by coastal environmental sensitivity, as well as the relative 

remoteness of the site. Fresh water is not readily available, in addition the nearest electrical power 

source is some kilometres from the site. 

2. Scope of work  

2.1. Beach mining 

2.1.1. Introduction  

The Whale Head Minerals (Pty) Ltd heavy mineral sands project is located on the West Coast of 

South Africa some 30 km north of Port Nolloth at a small pocket beach. Here the mineral sands are 

located on a narrow corridor of beach between the tidal zone and a rocky cliff line.  It is estimated 

that approximately 622 700t of ore will be mined from the beach over a 5-year period, producing 

high grade heavy minerals concentrates. This timeline may be extended due to the possibility of 

unrealized potential in the resource through the replenishment of the resource.  The replenishment 

takes place by heavy minerals resupply from beyond the breaker zone in the seaward part of the 

nearshore-midwater area as well as replenishment of heavy minerals by the longshore drift and 

counter current flow feeding sediment from neighbouring areas into the Walviskop bay area.  Log 

spiral flow in the bay entrains light sand (quartz, shell fragments) and selectively deposits heavy 

minerals in the bay.  The resource would be exploited through the use of pumping techniques 

whereby the ore would be pumped from the mining blocks to a wet concentrator plant.  

The West Coast of South Africa is synonymous with rough and unpredictable seas which may present 

a risk to the project.  The mining method proposed will require heavy piping and equipment on the 

beach. Local miners who have mined diamonds for many years in the same area are of the opinion 

that mobility of equipment on the beach is essential so that the equipment can be removed 



 

relatively quickly and easily in the event of the sea turning.  Mining at Walviskop is done by means of 

a high-performance suction pump which is fitted to an excavator and receives the sediment from the 

suction head (mining tool fitted on the end of the excavator boom) and delivers the sediment mined 

from the sea bed to a ~220t per hour wet concentrator plant located on the beach for heavy mineral 

processing. 

2.1.2 Setting 

2.1.2.1 Climate 

An arid climate prevails along the Southern African West Coast region.  The Alexander Bay – Port 

Nolloth area experiences winter rainfall, albeit extremely low.  From September to April, the 

prevailing south-westerly winds reach gale force velocities at times in excess of 70km/h, producing 

swells up to a maximum height of 10m.  

2.1.2.2 Topography 

The coastal topography just south of the Orange River mouth is generally flat across a ~5 to 10km 

wide stretch of sandy coastal lowland, which terminates to the east against the mountain land of the 

Namaqualand Metamorphic Complex. The rugged quartzite and sandstone coastline exhibit sandy 

pocket beaches within embayment’s flanked by rocky stretches that can be continuous for several 

kilometres.  Walviskop is a south-west facing pocket beach in one of the embayment’s south of the 

Orange River mouth. 

2.1.2.3 Water Depth 

Water depth at Walviskop ranges between ~1m low tide and ~4.5m low tide in the surf zone. Seabed 

slope averages at 0.01. 

2.1.2.4 Sea State 

Average shallow marine wave height along the West Coast of South Africa is ~2.5 metres (breaking 

wave height exceeds 2.5 metres ~50% of the time). This is taking into account some degree of wave 

crest elevation (8-10%) during shoaling of the wave.  Wave height is below 3 metres ~85% of the 

time, and below 4 metres ~95% of the time. Thus, extreme conditions (wave heights of 4 metres or 

more) occur less than 5% of time. 

2.1.2.5 Wave Regime of the West Coast 

Since the South Atlantic Anticyclone became established during Tertiary times as the dominant 

weather pattern impacting upon the West Coast of Southern Africa, prevailing wind and wave 

direction ranged between south and west, mainly south-southwest to west-southwest. 

Wave currents therefore move sediment primarily in a north-eastward direction, upslope upon the 

West Coast shoreface, while gravity backwash pulls sediment back downslope in a westward 

direction. The resultant zigzag motion progresses steadily northward. In the nearshore environment, 

wave-induced bottom-currents are powerful enough to regularly move entire bodies of coarse 

sediment, and sand-sized sediment during winter storms.  Storm winds from the northwest during 



 

winter also sometimes move gravel in a southerly direction. The overall effect of these weather 

forces is to supply the driving force behind migration of large sediment populations along the 

coastline, predominantly northward.  The interaction of wind, waves, and currents in beach and 

nearshore environments is the main driving forces influencing sedimentation in the beach and 

nearshore environment. Wave power, size and availability of sediment, beach slope, and backwash 

velocity are important factors. Wave height is considered to be the most important factor controlling 

beach morphology (Figure 1).  The surf zone is subject to a variation in wave-energy which 

determines the spectrum of sedimentation regimes in the various areas. Low wave-energy reflective 

beaches, such as Walviskop in the summer months, contain medium-scale landward-dipping cross-

lamination produced by asymmetrical oscillation ripples. 

Figure 1: Diagram showing terminology used in this report (after Illgner, 2008). This is a typical beach profile for 

the Walviskop area which is characterized by a semi-permanent longshore bar and trough (hw = high 

water line; lw = low water line). 
 

 

Figure 2:  Cusp formation is caused by interactions between longshore and rip currents (after Illgner, 2008). 



 

Cusps are crescentic accumulations of sand between the swash zone and just below the berm crest 

that vary in height from a few centimetres to as much as 3 m or even more. They are formed of 

crescentic ridges of coarse sand which surround depressions of finer grained sand. The width of a 

cusp is seldom more than a few metres. Cusps are ephemeral features, formed by wave action, that 

migrate along a beach in the direction of longshore drift. They owe their existence to edge waves. 

These are secondary waves that move at right angles to the primary on-shore waves of the coastal 

zone. The edge waves cause undulation in wave crests, thereby producing a rhythmic swash line. 

The uneven swash line, in turn, favours the development of rip currents, which return swash rapidly 

to the sea and scour-out the "bays" between cusp horns (Figure 2).  Cusps occur on many beaches, 

but are especially prominent where beaches consist of a mixture of sediment sizes (gravel and sand). 

 

Figure 3:  Winter satellite image taken in June 2003 during high tide. 

 
 

Figure 4:  Summer satellite image taken in November 2006 showing clear wave interference. 
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Figure 5:  Winter satellite image taken in June 2010 during low tide. 

 

 
 

Figure 6: Cusps and rip currents in the nearshore area. 

  

At Walviskop the presence of rip currents that plays a major role in transporting sediment from the 

swash zone to at least the breaker zone is revealed by the cusp formation on the beaches.  This is 

probably the single most important force in transporting light sediment from the beach back into the 

bay leaving behind the high density heavy minerals that resists entrainment.  This selective 



 

entrainment results in the enrichment of heavy minerals on the beach through this process of placer 

development. 

One of the most distinctive features of shallow marine sedimentation, is the frequency of 

depositional and erosional cycles superimposed upon any given stretch of coast over relatively short 

periods of geological time.  Another distinctive feature is the general tendency of marine sediments 

to remain unconsolidated for much longer periods than their subaerially exposed counterparts. This 

facilitates relatively high sediment mobility in an environment of continuous wave energy and 

enhances the opportunity for placer development providing a good source of heavy minerals is 

available.  In the shallow-marine environment, hydrodynamic boundaries control sediment transport 

and deposition. Boundaries in turn are controlled by the interaction between homogenous deep 

wave fronts and coastal bathymetry, resulting in differentiation of wave energy. 

These mechanisms are the driving forces behind sediment transport with heavy minerals and quartz 

sand that are washed into the bay during storm events and then through selective entrainment the 

quartz is washed back into deeper water further offshore causing enrichment of heavy minerals on 

the beach of the log spiral bay.    

2.2 Beach Mining Operation 

2.2.1 Walviskop Sediments  

The near shore sediments at Walviskop comprise a marine gravel layer resting on a gently seaward 

sloping bedrock platform.  Here the gravel layer in turn is overlain by a medium to coarse grained 

beach sand layer.  Heavy mineral mineralization occurs predominantly in this beach sand unit and to 

a lesser extent in the gravel layer.  

The bed rock floor on the platform is a very uneven surface with gullies, potholes and large boulders 

(> 400mm in diameter) in places.   

The gravel layer rests on the bedrock floor and varies in thickness between 100 and 500mm.  The 

gravel unit consists of gravel clasts and shell fragments and subordinate sand size material.  Clast 

sizes ranges from > 100mm (8%) to 100 – 2mm (92%) and comprise almost entirely of vein quartz 

and quartzite.   

The overlaying beach sand layer is 3 to 5 m thick on average but after a severe winter storm it can be 

very thin or even totally absent.  The sand comprise a ~50 – 50 mix of coarse to medium grained 

quartz sand, broken shell material and heavy minerals as a compact well packed sand layer prone to 

continuous relocation by bottom currents particularly during storm events.   

2.2.2 Mineralization 

Mineralization of valuable heavy minerals developed predominantly in the sandy beach deposits 

where very high grade zircon-ilmenite- garnet-rutile-monazite resources formed at well developed 

south facing log spiral bays such as the bay at Walviskop.  The main minerals of economic interest  

here are rutile and ilmenite (TiO2), zircon (ZrSiO4), by far the most common zirconium mineral (ZrO2) 



 

and monazite (Ce,La,Nd,Th)(PO4,SiO4), a very good source of a variety of valuable rare earth 

elements and garnet.  

At this part of the coast, heavy mineral suites are diverse and consist of various proportions of 

ilmenite and its related alteration products, leucoxene,haematite, magnetite as well as rutile, zircon, 

garnet, amphibole, pyroxene, epidote, aluminosilicates, titanite, monazite, staurolite, collophane 

and glauconite. The economically viable minerals, ilmenite, rutile, garnet, monazite and zircon 

constitute a very large portion of the total heavy mineral suite, often an order of magnitude greater 

than the gangue. Generally, the total heavy mineral suite in the area is dominated by ilmenite (50 – 

73 wt%), with garnet (6 –12 wt%), zircon (5 -7 wt%), monazite (2 – 3 wt%),  and rutile (1 wt%) 

constituting the rest of the economic fraction.  

The titanium-bearing minerals comprise, in addition to pure ilmenite, a complex suite of Fe-Ti-oxides 

often intimately intergrown. Single grain analyses indicate that ilmenites contain on average 51% 

TiO₂ with only trace amounts of impurities. Only a small portion (~8%) of the ilmenite fraction is 
altered and in most cases alteration was insufficient to enhance the titanium content of the ilmenite 

fraction. These results are remarkably consistent with previous studies conducted on other west 

coast localities. 

Zircon sand contains zirconium as silicate. Zircon populations were found to be heterogeneous, 

displaying contrasting physical, geochemical, cathodoluminescent and radiometric properties.  

Heavy mineral grains vary in size between 75 and 180µm whereas the gangue minerals such as 

quartz occur predominantly in the 250 to 500 µm size range. 

 

2.2.3 Process Description 

The beach at Walviskop will be mined using an excavator fitted with a dredge pump (hydraulically 

driven submersible dredge pumps) onto the boom of an excavator feeding directly into a booster 

pump that will deliver the slurry into a main pipe spine along the beach.   The mining rate has been 

estimated at rate of 260 tonnes per hour based on applying a non-conventional mining method to 

the project.  

The mining operation proposed here will consist essentially of a land-based operation advancing 

from the beach into the surf zone by carrying a mining tool, the HY 300A hydraulic dredge pump, 

which will replace the bucket on an 80t excavator (Figure 7, 8, 9 & 10). The pump is equipped with a 

high-pressure water jet ring system that delivers 100m3 of water at 6 – 7 bar onto the pump suction 

area (Figure 10). This water jet system will cause the liquefaction of the sand layer to the extent that 

the sand in the immediate vicinity of the pump will be kept in suspension through a combination of 

the turbulence caused by the water jets and motion of the sea water.  Dredging will then focus on 

the suspended sediment comprising mainly sand at a rate of 900 m
3
 slurry (up to 50% solids).   The 

mined sediment is pumped from the mining area on the beach, surf zone and breaker zone to the 

back beach via a 250mm diameter pipe line to the WCP.   



 

 

Figure 7: Mining operation on the beach 

 

The sand-size gangue and oversize gravel fraction tailings from the WCP on is considered waste and 

gets returned to the surf zone by means of gravity flow and gets re distributed and deposited by the 

wave action on the beach.  Mine planning will have to take the direction of longshore drift in to 

consideration by commencing mining at the down current end of the mining block. The mining will 

be done by means of a mining tool attached to a high flow rate suction pump. The Dragflow suction 

tool is attached to the boom of the excavator where it will perform the mining by means of a 

dredging action.  The excavator is equipped with a GPS system to ensure that precise mining take 

place and that mined-out areas are avoided. Mining will take place at a nominal rate of 260 tonnes 

per hour at an average utilisation of 75% as a result of beach availability due to tidal events. The 

mining system is designed at an engineering availability of 85% equating to a mining design capacity 

of 350tph.  The mine area will be divided into mine blocks some 100 x 100m in size and mined from 

south to north starting with the blocks on the seaward side (Figure 8). 

The mining operation will have a main pipe spine that runs along the length of the beach 10m from 

the cliff bottom. This pipe spine consists of 3 lines: a water line transporting water from the process 

water dam to the mining operation, a tailings line returning WCP tailings to the beach running 

adjacent to the water line, and a line transporting ROM slurry to the WCP from the mining 

operation. There will be tie in points on the pipe spine every 50m along the beach to facilitate the 

relatively high advance rate along the beach estimated at around 27m per day. The excavators will 

be connected to the booster pumps using flexible hose that will allow the excavators to move as the 

mining operation advances. 



 

 

Figure 8: Mine permit area with the locations of mine block and plant. 
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The mining operation will receive water from the process water dam as already mentioned, and it is 

foreseen that the water requirement would reduce as the amount of water in the feed increases 

with increasing depth of mining. Indications are that only the top 1.5m of sand will be dry and the 

remainder of the resource 1.5 to 5m deep will be waterlogged. 

The process water dam will be fed from a single fixed sea water intake located close to the WCP. The 

sea water intake (SWI) will be in the form of a well field buried in this section of the beach. The SWI 

will supply water to the process water dam at a nominal rate of 360m3/h. The water table at the 

beach is approximately 1.5m below the surface on average. This would also be a function of the 

distance from the shoreline and the tide. 

2.2.4 Assumptions  

The main assumptions used in this costing model were: 

a) Mining plans were based on a mining sequence where mining started at the southern most 

end furthest from the plant and progressed northwards towards the plant. 

b) Mining to only take place 10 metres from the toe of the cliff towards the sea. 

c) Mining takes places 16 hours per day for 250 days per year with the assumption that 25% of 

this time will be lost mainly due to inclement sea conditions. 

d) The average bulk density of 1.87t/m3 was derived from the ore reserve estimate. 

e) Mining equipment selection is based on Komatsu data. 

f) Mining fuel consumption figures were estimated from the Komatsu handbook. 

g) Light vehicle consumption was calculated from the AA Rates manual for Light Commercial 

Vehicles. 

h) Fuel prices – as promulgated on 5 February 2020 and obtained from the Shell website. 

i) Pipe distances were derived from the original haul road calculations and drawings. 

j) The mining blocks in the Northern Areas were only mined once while the southern areas 

were mined at least twice producing some 4.9 million tons. 

k) Roadway maintenance – will be done using a grader and water bowser with fresh water 

supply from Muisvlak plant. 

l) Logistics – costs included for: 

1. LDV for supervision. 

2. One 25 000L fuel bowser. 

m) Piping and pumping costs are calculated within the ore processing battery limits. 



 

2.2.5 Mining Machine Selection  

Machine capacities and types were selected based on discussions with local operators and OEM 

suppliers.  Komatsu PC800 excavators were selected as the main mining tool as suggested by the 

suppliers (Figure 9). These machines would be equipped with an extra-long boom capacity which will 

be sufficient to support the mass of the hydraulic pump over the 18m mining radius. The hydraulic 

pump will replace the excavator bucket being fitted to the excavator arm and connected to the 

hydraulic system of the excavator (Figure 10).  To support the PC800 excavators in moving the 250 

mm (10 inch) pipes on the beach, one PC 300 excavator has been selected. The movement of piping 

on the beach is a cumbersome task and will require relatively heavy equipment to achieve. These 

machines will also play an important role in removing equipment from the beach should sea 

conditions so require.  Komatsu have a strong presence in the area and are prepared to enter into 

repair and maintenance contracts. Therefore, for the purpose of this exercise, the Komatsu pricing 

and maintenance schedules were used. 

 
 

Figure 9: An 80t excavator equipped with a long reach 4,6m arm and an 8,2 m boom and 1 010 mm double 

grouser shoes.  The bucked gets replaced by a hydraulic pump fitted by means of a quick release 

attachment. 



 

 

 
DRAGFLOW HYDRAULIC PUMP HY300A 

 Solid concentration can vary from 5% to 70% by 

weight of pump capacity due to the kind of 

material to be pumped, the delivery distance, 

the working depth, static head and dredging 

operation  

 They are suitable to handle high abrasive 

materials thanks to low rotation speed which 

decreases wear and tear to the parts subjected 

to abrasion. 

 Solids passage: 120 mm 

Technical specifications 

 Weight: 3.500 kg (A model) 

 Cross Section: 120 mm 

 Impeller: 2 vanes closed / Diameter: 760 mm 

 Delivery diameter: 250 mm (A model) 

Motor 

 Speed min-max: 600 - 750 R.P.M. 

 Power min-max: 110 - 214 kW (150 - 292 HP) 

 Need of oil min-max: 300 - 375 l/min 

 Oil pressure min-max: 230 - 350 bar 

 Motor displacement: 500 c.c. 

Materials 

 Main body: Spheroidal Cast Iron GS500 

 Motor housing: Cast Iron G25 

 Wearing parts: High Chrome 

 Main Shaft: Austempering NiCrMo4 Steel 

 

High pressure water ring jet system with 4 x 25mm 

nozzles and a 150mm inlet. 

 

 

DRAGFLOW HYDRAULIC PUMP HY300A fitted with  

A high pressure water ring jet system and two  

excavators (optional) 

 

 

This pump is attached to the excavator by means 

of a quick coupling system. 

Figure 10 



 

Although construction and maintenance of the roadways has been reduced significantly from the 

baseline mining study, maintenance of these roads from a health and safety perspective is still a 

necessity and provision should be made for this in the processing estimate. The fuel bowser capacity 

has been increased from 20 000 - 25 000 litres to ensure sufficient availability of fuel for the 

additional booster pump stations. 

2.3 Mechanical and Piping  

2.3.1 Description  

The design has been based on the following parameters: 

Dry Solids Feed Rate = 260tph + 20% Design Factor. 

Slurry Flow Rate = 907m³/h + 20% Design Factor. 

Solids SG = 3.63t/ m³ 

Slurry SG = 1.27t/ m³ 

Pipe Length = 5,000m 

Static Head = 46m 

Cyclone Structure Height = 15m 

Cyclone Feed Pressure = 7.5m 

Total Static Head = 68.5m 

Durand’s Limiting Settling Velocity calculation was used and the Warman table on “solids for widely 

graded sizing” was used to determine Friction Loss. Due to Durand’s formula being very conservative 
we used 80% of the calculated Settling Velocity to determine the minimum pipe sizes.  

To calculate the Required Power the following calculation was used: 

Required Power = (Absorbed Power X Drive Loss Factor X Friction Losses in Fitting or Transmission 

Factor) / Pump Efficiency 

Drive Loss Factor or Safety Factor = 20%      

Friction Losses in Fitting or Transmission Factor = 5%     

The piping selected for the project was PE 100 HDPE PN 10 complete with galvanised flanges 

drilled to SANS 1123 T1000/3 FF. 

2.3.2 Scope 

The beach mining operation consists of 2 ROM Transfer Pumps spaced along the pipe route. The first 

pump will be fed by the hydraulic dredge pump mounted on the excavator. Followed by a series of 

booster pumps feeding the ROM stacker cyclones. 



 

ROM Feed 

 2 x Warman 10/8 AH Metal Pump c/w 275 kW Diesel Engine, all skid mounted. 

 1 x 250 NB x 1,000 mm long Rubber Hose to connect overland piping to the suction side of 

the pump. 

 1 x 200 NB x 1,000 mm long Rubber Hose to connect the overland piping to the discharge 

side of the pump. 

 250 x 12,000 mm lengths of 355 OD HDPE PN 10 pipe flanged both ends to SANS 1123 

T1000/3 FF galvanised. 

 100 x 12,000 mm lengths of 355 OD HDPE PN 10 pipe flanged both ends to SANS 1123 

T1000/3 FF galvanised, c/w 355 Dump T. 

 100 x Dump T’s. 

  Note that the flexible hose delivering ROM slurry to the first booster pump from the 

Hydraulic Dredge pumps has been included with the Hydraulic Dredge pump cost. 

Sea Water Intake 

The sea water intake (SWI) consists of an underground of perforated pipes routing water to a central 

well pipe. Water is pumped from the central well pipe to the WCP process water dam as required. 

 1 x Warman 6/4 AH Metal Pump c/w 110 kW Diesel Engine, skid mounted. 

 135 x 12,000 mm lengths of 250 OD HDPE PN 10 pipe flanged both ends to SANS 1123 

T1000/3 FF galvanised. 

 14 m 450mm OD HDPE PN 10 piping cut to suit 

 1 x 8m length of 450 HDPE PN 10 pipe flanged both ends to SANS 1123 T1000/3 FF 

galvanised 

 1 x dump tees 

2.4 Civil 

The only civil work included in the beach mining section relates to the access roads to the platform 

above the beach, where provision has been made for a plastic lined culvert to hold the main pipe 

spine as well as run off diversion from the main road (Figure 11). 

The culvert for the main pipe spine runs parallel to the access road and has an earth berm on either 

side to keep any spillage as a result of a bust pipe away from the dune vegetation and channel it 

down to the beach. Run off during rainstorms will also be drained from the road to the culvert 

where it would run down to the beach without eroding the access way.  

The access way itself will be designed in such a way that water will not erode the surface and cause 

instability in the cliff adjacent to the access way.   



 

Figure 11: Plant location and layout. 



 

2.5 Electrical 

The electrical scope on the beach will be limited to area lighting that will be mounted on the pieces 

of equipment on the beach i.e. the booster pumps. The electrical supply for the lighting will be run 

from an alternator on the equipment diesel engine. 

2.5 Process Control and Automation 

There are three main functional areas in the mining section: Water supply to the beach, ROM feed to 

the main pump spine and the main pipe spine that transports water and slurry along the length of 

the beach. 

The ROM supply to the pipe spine is delivered by two excavators fitted with Hydraulic Dredge 

pumps. The excavators have on-board flow and density control, and work to a set point of 30% solids 

by mass to the main pipe spine by controlling the water addition, pump speed and pump position. 

The main pipe spine receives the ROM in slurry form from hydraulic dredge pump at the first booster 

pump station. Water addition will also be supplied at this pump station of ; this water will maintain 

the flow in the pipeline at low flow conditions from the dredge pump. 

The sea water intake (SWI) maintains the level in the process water dam. Water is supplied to beach 

mining operation through the mining water supply pump from the process water dam. Water 

addition to the ROM stream is controlled by a motorized valve and adds water when the flow meter 

on the discharge of pump measures a low flow condition. 

The excavators will receive an alarm when the pressure in the discharge header exceeds normal 

operating parameters indicating that there is an obstruction in the main pipe spine and that the line 

should be flushed. The booster pumps on the main pump spine are interlocked with each other. All   

instrumentation in the beach mining section communicates with the main plant PLC via a radio link. 

Each of 2 stations will be fitted typically with a 25IO MicroLogix 1000 PLC operated off 24VDC from 

the battery system of the Diesel engine. The latter will be mounted in a remote station radio panel. 

These systems will be able to monitor 6 digital inputs, 2 analogue inputs, 8 digital relay outputs and 

1 analogue output. As a result of this the operator will have the ability to operate the diesel pumps 

from the control room and receive indication of the status of the units. 

The radio signals are fed to a 105U gateway on the plant which supplies the data onto the Ethernet 

network connected to the PLC. 

Communications to the plant personnel will be done by two-way radios that have been included in 

the estimate. 

2.6 Wet Concentrator Plant 

The wet concentrator plant (WCP) will be located well above the beach where it will receive 

sediment at a rate of approximately 260t per hour (Figure 11). The WCP receives ROM slurry from 

the beach mining operation and produces tailings that is sent back to the beach mining operation 



 

and concentrate which is bagged and dispatched from the concentrator plant. Provision has also 

been made for a five-day ROM stockpile and a Low Grade concentrate stockpile. The plant will use 

water from the process water dam. 

2.7.1 Process Description 

WCP Feed Reception 

The rate of production at the mine excavation is estimated to be 260t/h solids and the WCP has a 

capacity of between 208 and 210t/h (+/- 20%) solids.  The 260t/h mining rate is considered an 

average rate and depending on the water content in the beach sand, the ratio water to sediment 

could vary and supply from the water supply pump will decease while working high up on the beach 

as opposed to down below water level.  This will result in the slurry density increasing and 

decreasing depending on the working area resulting in the 260t/h figure being a minimum number 

that could increase as much as 5-6%. 

At the WCP the slurry flow into the plant will be carefully controlled not to overfeed the plant with 

the excess feed being diverted to a dewatering/stacker cyclone system that will stock pile the 

dewatered sand on a stock pile pad for use in the plant should the mining unit not being able to 

supply slurry directly to the plant due to unavailability during routine maintenance, refuelling, 

unexpected breakdowns of the excavator-pump unit or high sea stand on the beach area.  Enough 

material will be collected on the stockpile pad to cover 5 days allowing for a serious mechanical 

failure at the excavator/pump or rough seas during severe storm conditions.    

Slurry from the mining operation will report to the ROM stockpile(s) via the stacker cyclones which 

will dewater the material. The ROM stockpiles will be reclaimed by means of a front-end loader and 

placed on an adjacent stockpile. The ROM stockpiles will have a collective capacity of 5 days plant 

capacity. 

Water run-off from the ROM stockpiles will be channelled to the process water dam. ROM ore will 

be fed into the WCP directly from the dredge via the pipe line that will discharge the material into a 

trommel screen acting as a tramp removal screen with a cut point of 2mm. The oversize will be 

stockpiled while the undersize is discharged into a densifying cyclone and from the cyclone to the 

primary sluices (spiral banks) (figure 12). 

The ROM feed will be controlled by the density meter on the rougher feed discharge in order to feed 

the pulp into the rougher circuit at a constant density. The level of the rougher feed bin will be 

maintained by an actuated valve linked to a level sensor in the rougher feed bin. 

Water will be stored at the plant site in a lined earth dam (process water dam, PWD). The water 

supply will consist of the cyclone overflows from the stacker cyclone on the ROM stockpile as well as 

make up water from sea water intake (SWI) and return water from the plant. The water level in the 

process water dam will be maintained by the SWI that will be linked to a level instrument on the 

PWD. 



 

The PWD will include a self-cleaning sand trap that will overflow into the main PWD with streams 

carrying solids reporting to the said sand trap. Silt will be removed from the PWD by a submersible 

pump that will be permanently mounted in the sand trap, the silt will be pumped into the PWD 

overflow where it will be allowed to return to the beach. 

There will be an overflow which will return water to the beach when the mining operation is 

producing water in excess of the losses to tailings. 

Gravity Concentration Area 

Material from the densifying cyclone will be fed to the primary sluices (rougher spirals) via a 4-way 

pressure distributor. 

Four banks of 12 triple start rougher spirals are required. The rougher concentrate will report to the 

LIMS feed bin in the magnetic concentration area of the plant. The rougher middlings will report to 

the Midds Scavenger Feed Bin and the rougher tails will proceed directly to the Final Tails Bin. 

The Midds Scavenger Spirals receive its feed from the Midds Scavenger Feed Bin. The Midds 

Scavenger Spirals consists of two banks of 10 triple start spirals. The concentrate from the Midds 

Scavenger Spirals reports to the Cleaner Feed Bin and the tails to the Final Tailings Bin. Make up 

water for the Midds scavenger bin is received from the tailing’s densifier cyclone. 

The Midds Scavenger concentrate, and the scavenger concentrate are fed to the cleaner spirals. The 

cleaner feed is pumped from the Cleaner Feed Bin to a single bank of 8 triple start spirals. The 

concentrate from this stage joins the rougher concentrate in the LIMS feed bin with the tailings 

being further treated in the scavenger spirals. 

The Scavenger Spirals consist of a single bank of 4 triple start spirals. The concentrate reports to the 

Cleaner Feed Bin and the tailings proceed to the Final Tails Bin. 

In general, there is a water shortage in spiral concentrate bins that requires water to be added to 

reach the desired density for pumping. Water is thus transferred between bins to limit the total 

amount of water that needs to be pumped into the plant. 

A common sump is located below the process equipment for the containment of spillage; hosing 

points have also been provided in the area. 

There will be no product collection launders feeding into the sumps and all spiral products will be 

piped directly to the said sumps. 

Concentrate Handling Section 

The concentrate handling section is fed directly from the Concentrate Bin. The high-grade 

concentrate is dewatered by either one of two stacker cyclones, one located at the bagging plant 

and another at the emergency stockpile.  

 



 

The low-grade concentrate reports to a dedicated LG concentrate stacker cyclone that discharges on 

the LG stockpile. 

The combined cyclone overflows are re-circulated to the rougher feed bin. 

 

 

Figure 12: WCP Feed Reception and Gravity Concentration Area 

 

2.7.2 Mechanical and Piping 

The Wet Concentrator Plant was designed on the following parameters: 

Material Handling 

Dry Solids Feed Rate = 210tph +20% Design Factor 



 

Slurry Handling 

Dry Solids Feed Rate = 208tph +20% Design Factor 

Solids SG Range = 2.70 to 4.44t/ m³ 

Slurry SG Range = 1.03 to 1.34t/ m³ 

Durand’s Limiting Settling Velocity calculation was used and the Warman table on “solids for widely 

graded sizing” was used to determine Friction Loss. Due to Durand’s formula being very conservative 

we used 80% of the calculated Settling Velocity to determine the minimum pipe sizes. 

To calculate the Require Power the following calculation was used: 

Required Power = (Absorbed Power X Drive Loss Factor X Friction Losses in Fitting or 

Transmission Factor) / Pump Efficiency  

Drive Loss Factor or Safety Factor = 20%      

Friction Losses in Fitting or Transmission Factor = 5%     

The piping selected for the plant is PE 100 HDPE PN 10 complete with galvanised flanges drilled to 

SANS 1123 T1000/3 FF. 

Galvanised mild steel is selected for small bore piping (50 NB) required for the screen spray and 

hosing down points. 

The High-Pressure Water circuit was designed for 6 bar discharge pressure at the pump for flushing 

of lines, supply to hose down points and Fire Water supply providing to strategic points around the 

WCP modules, e.g. each spiral bank. 

The WCP Water Supply circuit was designed for 4 bar discharge pressure at the pump for screen 

sprays as well as make up water for the plant. 

Warman AH rubber lined pumps are selected for the plant and these range from a 10/8 down to a 

4/3 model. The pumps feeding the spiral banks are fitted with Variable Speed Drives (VSD) which 

give the plant some flexibility if one of the spiral banks is down due to blockage or maintenance, 

then two or three spiral banks can still be operated. 

All tanks are designed on a rise rate of 0.5 m/minute. The tanks are fabricated from mild steel, 

rubber lined, and corrosion protected for the harsh marine environment. A freshwater wash has 

been included using a hydro-sizer that is provided with desalinated sea water from a reverse osmosis 

plant. 

2.7.3 Tailings discharge 

Some 40 - 50% of the mined sediment will be retained as concentrate and the remaining 50 to 60% 

will be discarded as tailings. The tailings will be discharged into a steel bin (sump) from where it will 

be pumped back to the mined-out areas in the surf zone.  Here the tailings will be discharged back to 

the mined-out areas in the surf zone via a 250mm diameter flexi hose.   



 

Should prevailing conditions allow, the tailings will be piped back (gravity flow) to the surf zone just 

south of the plant from where the released sediment will move southward and will be washed back 

onto the beach south of the plant. This would take place by the southwards flowing counter current 

eddy driven by the northward moving longshore drift that will take the sediment dispersed at the 

outlet in the surf zone and will get re-deposited onto the beach and thereby re-establishing the 

beach in the same manner as normal sediment accumulation on the beach takes place.     

Should this sediment dispersal not follow the processes anticipated above then it will have to be 

pumped to the surf zone at the excavation for redeposition. 

Gravel particles will settle upon discharge in the excavated depressions at the mined out areas 

where as the sand will stay in suspension for some time before settling. Tailings discharge will take 

place by constantly moving the discharge pipe outlet along with the excavator by placing the outlet 

on the mined outside of the excavator in order to make use of the longshore drift and rip currents to 

back fill the mined out areas and not to dump tailings in the areas that still needs to be mined. 

Tailings should under no circumstances be discharged onto rocky outcrop areas.  

2.8 Civil and Earthworks 

2.8.1 Earthworks 

The entire plant area will have a plastic lining to be in line with the environmental management plan. 

The intention of the plastic lining is to contain all possible sea water drainage. The plant will also 

have a berm around it to contain spillage run off. 

I. The whole of the WCP area will be excavated to a depth of 500mm and the ground will 

then be scarified and compacted to 90% modified AASHTO density. 

II. All excavated sand will be stockpiled for re-filling of area. 

III. The areas for the sand trap dam and the process water dam will be excavated to the 

correct dimensions.  

IV. Suitable plastic sheeting will be laid over the whole area including that of the dams. The 

stockpiled sand will be backfilled to NGL, compacted to 90% modified AASHTO density 

in 150mm layers. Ground slopes are directed towards the sand trap dam. 

V. Berms will be constructed around the periphery of the site and around the dams using 

imported material. 

VI. A weir arrangement will be incorporated from the sand trap dam to the process water 

dam. 

VII. A diamond mesh fence will be erected around the site periphery making an allowance 

for a 4m wide gate at the entrance. 

VIII. A diamond mesh fence will be erected around the dams with a 4m wide gate at the 

entrance and a pedestrian gate on the opposite side for emergency exit. 



 

IX. Trenching and preparation for the overflow pipe from the process water dam to the 

beach will be completed. 

2.8.2 Roadworks 

I. The area between the existing road and the WCP area will be excavated and layer works 

constructed for an access roadway for a distance of some 200m north of the WCP. 

2.8.3 Civils 

Concrete bases will be constructed for the WCP, the ROM gantry, plant buildings and product 

storage areas. 

I. A base will be constructed for the ROM Stockpile Gantry. 

II. Bases and surface beds provided for the workshop and storage buildings. 

III. The following appropriate surface beds will be constructed: 

 Fuel storage area – allowance for oils and spillage bund. 

 Bag storage area. 

 Laboratory. 

 Ablution block c/w sewage and waste disposal facilities. 

 Office block. 

 Tea room. 

IV. A trench will be prepared, and concrete lined for a spoon drain from the WCP to the 

sand trap dam. 

V. All stockpile areas will be compacted to 93% modified ASHTO. The G5 imported material 

levels will be to falls draining towards the sand trap dam. Appropriate surface beds will 

be provided for the generator, MCC and Control Room. 

VI. A bunded area will be provided for the ‘day fuel tank’ for the generator 

VII. Bases for the ROM Feed Conveyor will be constructed. 

VIII. The concrete beam arrangement, surface bed and sump area under the WCP will be 

constructed. 

2.9 Structural 

Structural design works comprise the following: 

I. ROM Stockpile Gantry incorporating 2 cyclone discharges. 



 

II. WCP modular construction inclusive of stair modules and screen and rougher bin 

modules. 

III. Cyclones mounted on jib arms for the high grade, low grade and bagging shed. 

IV. ROM feed bin and feed conveyor. 

V. Bagging plant. 

VI. MCC support platform. 

VII. Workshop. 

VIII. Storage shed. 

The WCP modules have been designed to be abnormal loads that will not clash with power lines 

while being transported to site. 

2.10     Electrical and Instrumentation 

2.10.1 Plant Operation 

The plant will be operated via a SCADA system in the control room. The control room will be 

container based and mounted on top of the MCC container. The SCADA system will be RSView and 

was chosen as it interfaces well with the Allen Bradley PLC. 

2.10.2 Management System 

The project includes a management system that can be used by the plant manager as well as a 3 

Com link that will allow for internet access and dumping data for access by a third party to data 

stored on the server. The office will communicate to the plant PLC via radio telemetry to facilitate 

moving the plant at a later stage. 

2.10.3 Energy Supply 

Power to the plant will be supplied via two generators, one rated at 1.8MW and the other at 160kW. 

The 160kW generator will only be used for construction power and on maintenance days when the 

main unit will be switched off. The standby generator is sized to run the 110kW fire pump (soft 

starter is incorporated on the pump) as well as the plant lighting and the welding plugs. The unit 

price included in the E&I tender is for a second-hand unit that has 2000h on the engine. This is 

deemed to be in order as the unit will only be needed on a standby basis.  

The main generator will be sized according to the load, sized at 40% above the running current of 

the plant. The biggest motor to be started is a 160kW, however a soft starter should be included for 

all motors 100kW and above. The diversity factor on the motors was chosen at 10%. A design factor 

of 1.2 is included when specifying the motor powers. The chosen load of the motors is thus 72% of 

name plate current. As this is a plant with most of the pumps in line, a diversity of 10% is not 

deemed too high. There were no standby pumps allowed for or taken into account. The loading 



 

factor for the 6 welding plugs was chosen as 20%. If all the pumps are running, then the load on the 

generator increases to 1 431kVA and thus still within the maximum rating of the unit. 

2.10.4 Voltage Drop 

If the plant is running and the 160kW motor is started with the soft starter set at 300% of nominal 

current, then the voltage on the bus will drop to 92% which is well above the 85% minimum 

allowable. Low voltage cables will be to SANS 1507 600/1000V grade having steel wire armouring. 

Power cables in general will be 4 cores. 

2.10.5 Energy Meter 

An energy meter will be connected to the incoming section of the MCC and will be used to monitor 

the consumption of electricity as well as doing a routine check on fuel consumption of the 

generator. The meter will be connected via Ethernet for reporting purposes onto the server. 

2.10.6 Earth Mat 

Earthing will be done based on the final design by the appointed engineer and will result in a 

lightning protection resistance of less than 10Ω and a grounding resistance of less than 1Ω. The 
system will be designed and installed as specified and in accordance with the SANS Codes of Practice 

10199 (2004) and 10313 (2008) in conjunction with SANS 62305-1-2-3-4:2007 and IEC 62305 -1-2-3-

4:2006. The earthing system design is such as to provide a uni-potential system with all equipment 

being effectively earthed at a single earth potential. The interconnection of earth systems will be 

radial in nature to prevent the possibility of circulating currents, particularly in the vicinity of cable 

racks and pipelines. 

2.10.7 Fault Current 

The fault current is made up of two components, the generator and the effect of the motors to a 

direct short. 

The panel ratings are 50kA and all 525VAC equipment will have fault ratings above 35kA. It is not 

possible to do fault current predictions for the future when an ESKOM supply is obtained, however 

the ratings are high enough that this should not pose a problem. 

2.10.8  Welding Power 

Allowance has been made for 3 feeds with two welding plugs per feed of 63A each. The welding 

plugs are supplied with 550VAC and this will have to be taken into account by the site contractors. 

Each welding plug is to be fitted with an earth leakage unit. 

2.10.9 Construction Power 

No allowance has been made for construction power as the units are modular, being built at the 

supplier’s premises, then transported to site and stacked in place. The standby generator will be 

available for the time the plant is being built as the unit is immediately available. The lead times on 

the MCC and all related equipment is 10 – 12 weeks and thus this can be ready long before the 



 

modules will be on site. The electrical container can also be made available to the module supplier 

for factory testing of his equipment. 

2.10.10 Small Power 

Small power was designed according to SABS0142:1993. The following areas will be supplied by 

small power: 

Control room distribution board – 10kVA 

UPS supply – 5kVA 

Office supply – 50kVA 

Plant lighting – 50kVA allowed, actual 22kVA 

Maintenance workshop – 100kVA 

The small power panel will be supplied by a 150kVA transformer. 

2.10.11 Diesel Power 

The 68,000l diesel tank will be supplied with 550VAC and this needs to be taken into account when 

the vendor for the supply of the tank is informed of his contract. The E&I contractor will supply the 

cable to the vendor distribution panel. As the lighting levels are low in the area, about 10 lux, (the 

assumption is made that all loading and pumping of diesel will occur in the day) if additional lighting 

is required then this is to be obtained from the 550VAC feed to the tank. 

2.10.12 Plant Lighting 

The plant lighting will be supplied via a three-phase supply to a DB where the individual single-phase 

lights will draw power. The DB will be fitted with a day/night switch. 

There will be 5 different lighting DB box configurations as shown by the alpha numeric characters in 

red in the diagram below. The panels will be IP65 noncorrosive enclosures with exterior mounting 

facilities and tamper proof locking facility, similar to ABB GRP type enclosures.  The plant lighting 

load will draw 82.27A single phase in total or 18kW.  It is assumed that the control room and the 

offices will be supplied with lighting as they are container or modular based systems. Allowance will 

therefore not be made here for them. 

Emergency lighting will be performed by standalone BEKA VLN 4x55w/EMG luminaries enclosed in 

an IP65 fitting with electronic control gear. The emergency control gear will operate the lamp for 1h 

at 50% light output. There will be an emergency light per module. 

No high mast lighting has been allowed for. The conveyor lighting will be achieved form the 100W 

HPS lighting mounted on top of the modules. 



 

2.10.13 Conveyor 

Pull keys, single and double pole, will be installed every 80m on both sides of the conveyor belt for 

safety purposes (thus one set of pull keys for the conveyor). In case of the activation of a pull key (by 

human or other means), the design of the MCC (motor control centre) is such that the conveyor belt 

will be tripped. This is essential to comply with safety regulations and procedures. 

The following Conveyor belt equipment will be covered under the Instrumentation Scope of Supply: 

 Start-up sirens 

 Belt alignment units 

 Speed switches 

 Electromechanical belt scales 

2.10.14 Process Control System 

The plant will be fully automated as far as is practically possible. All equipment will be stopped and 

started from the control room. Field start facilities are not provided. Sequential plant start-up and 

shutdown will be automated. Where operator input is required during the start-up sequence hold 

points will be provided.  As equipment will be started remotely warning sirens shall be provided 

before any major equipment is started.  Interlocking of all equipment will be via the PLC. Field stops 

and safety circuits directly affecting human safety are hardwired in line in the form of local isolators. 

The variable speed drive local isolator stations will have “early make late break” facility. 

Extensive diagnostics will be incorporated into the system to allow fault finding quick analysis. 

Feedback to the PLC will be performed using Device Net communication. The PLC will communicate 

to the telemetry base station, bagging plant, RO filter and SCADA using an Ethernet platform. The 

SCADA System will gather the information from the PLC and analyse and distribute the information 

to the operator view nodes in the control room. The nodes in the control room will be capable of full 

control and access to all the information including all alarms and historical data. Certain functions 

will be password protected (i.e. loop tuning parameters) and will only be modified by authorised 

personnel. 

The Functions of the SCADA system is to provide: 

 An operator interface to the plant to monitor status of equipment. 

 An interface to the plant to control and set-up equipment. 

 Historical information to diagnose the circumstances leading to a malfunction. 

 Historical information for process optimisation. 

 Alarms and warnings to the operator. 

 Data logging and event recording. 



 

 Process data and print reports 

The PLC will be powered through a 5kVA UPS. The UPS will also feed the plant SCADA computer. 

3. SUPPORTING INFRASTRUCTURE 

3.1. Offices 

The offices that will be provided will consist of a single prefabricated unit that will house two offices 

and a meeting room.   

Tee/Change Room and ablutions 

3.2. Tea/Change Room and ablutions 

Provision for rest and ablution facilities for the labourers have been made by means of a tea room, 

change room and ablution facilities.  These facilities will be provided with potable water trucked in 

from Muisvlak (some 16km by road) once a week.  

3.3. Laboratory and Sample Treatment 

The laboratory is limited to sample preparation with sample analyses being done off site. Basic 

equipment for the drying splitting and weighing of samples will be provided. The laboratory and 

concentrate dispatch will be linked. 

3.4. Workshop and Stores 

The workshop will cater for repair of plant equipment with the exclusion of mobile and equipment 

with diesel engines that will be serviced at the dealership and contracted out respectively. The only 

mining equipment that will be serviced in the workshop will be the hydraulic dredge pumps. There 

will be an electrical, control and mechanical section in the workshop with basic maintenance 

equipment for repair of major pieces of equipment. The workshop will be set only to replace major 

components. The stores in the plant will cater for all consumables as well as major spares; all 

deliveries to the operation will be done through the stores. The workshop and stores will be located 

at the plant site. 

3.5. Roads 

Allowance has been made for the preparation of 900m of an existing dirt road leading to the plant 

by replacing the sub layer with 900mm of calcrete material and resurfacing with compacted calcrete 

material. 

3.6. Concentrate Transport 

Provision has been allowed for the storage of 3 days of bagged or bulk concentrate production on 

concrete slabs. The concentrate bags will be stacked up to three high by means of an all-terrain 

forklift that has been included. Concentrate will be moved from the wet concentrator plant site by 

an outside contractor. 
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1. INTRODUCTION 

Whale Head Minerals (Pty) Ltd has identified a mineral sand deposit with the aim of 

developing this resource to produce a saleable heavy mineral concentrate product from the 

wet concentrator plant (WCP), which would include garnet, ilmenite, monazite, zircon and 

rutile. It is estimated that approximately 622 700t of ore will be mined from the beach over a 

5-year period, producing high grade heavy minerals concentrates. 

The proposed mine site is situated approximately 2 km north of Jackals Pit, and 15 km north 

of Port Nolloth. The proposed 5 ha mining area is located in the surf zone adjacent to the 

Concession Cliffs. 

2. PROJECT DESCRIPTION 

The previously mined beach at Walviskop will now be mined for heavy minerals using an 

excavator fitted with a dredge pump (hydraulically driven submersible dredge pumps) onto 

the boom of an excavator feeding directly into a booster pump that will deliver the slurry into 

a main pipe spine along the beach. The mining rate has been estimated at rate of 260 

tonnes per hour based on applying a non-conventional mining method to the project. 

The mining operation proposed here will consist essentially of a land-based operation 

advancing from the beach into the surf zone by carrying a mining tool, the HY 300A 

hydraulic dredge pump, which will replace the bucket on an 80 t excavator. The pump is 

equipped with a high-pressure water jet ring system that delivers 100 m3 of water at 6 – 7 

bar onto the pump suction area. This water jet system will cause the liquefaction of the sand 

layer to the extent that the sand in the immediate vicinity of the pump will be kept in 

suspension through a combination of the turbulence caused by the water jets and motion of 

the sea water. Dredging will then focus on the suspended sediment comprising mainly sand 

at a rate of 900 m3 slurry (up to 50 % solids). The mined sediment is pumped from the 

mining area on the beach, surf zone and breaker zone to the back beach via a 250 mm 

diameter pipe line to the WCP. 

The mining operation will receive water from the process water dam as already mentioned, 

and it is foreseen that the water requirement would reduce as the amount of water in the 

feed increases with increasing depth of mining. Indications are that only the top 1.5 m of 

sand will be dry and the remainder of the resource 1.5 to 5 m deep will be waterlogged. 

The process water dam will be fed from a single fixed sea water intake located close to the 

WCP. The sea water intake (SWI) will be in the form of a well field buried in this section of 
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the beach. The SWI will supply water to the process water dam at a nominal rate of 360 

m3/h. The water table at the beach is approximately 1.5 m below the surface on average. 

This would also be a function of the distance from the shoreline and the tide. 

The proposed mining activity is summarised  below: 

Phase 1: Construction Phase – Plant Area and Infrastructure: 

o Road works 

� Existing access road to be upgraded  (200mx7m) 

o Plant Area (250m2)  - Above the HWM 

� The entire plant area will have a plastic lining to contain all possible sea water 

drainage and to avoid seawater infiltration into terrestrial areas. The plant site will 

also have a berm around it to contain spillage run off. No excavation will be required 

for the Plant Area. 

� Fuel storage area incl. 68 000l diesel tank to be located above ground and bunded. 

� Diesel Generators  

� Bag and bulk storage area.  

� Laboratory.  

� Ablution block c/w sewage and waste disposal facilities. A French drain will be 

installed.  

�  Freshwater to be carted in for domestic use from Muisvlak. 

� Office block.  

� Tea room.  

� Wet Concentrator Plant (WCP). 

� Process Water Dam. 

� ROM Stockpile Gantry; feed bin and feed conveyor. 

� Workshop and Storage Shed 

o Main pipe spine will be anchored at various points and will consists of 3 lines: a water line 

transporting water from the process water dam to the mining operation, a tailings line 

returning WCP tailings to the beach running adjacent to the water line, and a line 

transporting ROM slurry to the WCP from the mining operation.  
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o Two booster pumps will be installed on the pipeline. 

Phase 2: Mining Operation: 

o Beach material/slurry pumped at 260 tonnes per hour into main pipe spine along beach 

via excavator fitted with dredge pump. 

o Sediment is pumped from mining area in surf zone and breaker zone to the beach via 

250mm diameter pipe to the WCP.  

o Mining operation will receive water via main pipe spine from a process water dam. 

o The process water dam will be fed from a single fixed sea water intake located close to 

the WCP at 360m3/h. 

Phase 3: Processing: 

o Wet Concentrator Plant (WCP) will receive sediment at a rate of approximately 260t/h. 

Some 5 - 10% of this will be retained as concentrate and the remaining 90 to 95% will be 

discarded as tailings. 

o The plant will use sea water from the process water dam. 

Phase 4: Waste Disposal: 

o The non heavy mineral sand and oversize gravel fraction tailings from the WCP is 

considered waste and gets returned to the surf zone by means of gravity flow and gets re-

distributed and deposited by the wave action on the beach. 

Phase 5: Stockpile and Removal of heavy minerals: 

o Volume of storage is approximately 35 000t with a frequency of removal of 4 x 34t loads 

daily. 

o To be removed from site and taken to Minrite at Lutzville. 

o No security required. 

Phase 6: Rehabilitation/Closure: 

o Rehabilitation as per specialist recommendations. 

o Rehabilitation of access roads. 

o Dismantling of processing plant. 

o Demolition of steel buildings & structures. 
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o Demolition of reinforced concrete structures. 

o Demolition of housing and facilities. 

o Opencast rehabilitation including final voids and ramps. 

o Rehabilitation of overburden and spoils. 

o Processing waste deposits and evaporation ponds (salt). 

o General surface rehab and grassing.  

o Water management.  

2-3 years of maintenance and aftercare. 

 

3. REHABILITATION PLAN  

A number of studies concerning rehabilitation have been carried out in the Alexander Bay 

Mining Complex (Grobler, 2008; Meyer & Carrick, 2010; Siteplan, 2014 (Mcdonald, 2017)). 

These projects have reflected variable success with the outcome of interventions to enhance 

restoration of disturbed and / or degraded sites. One of the most important principles 

identified, is that maximum retention of natural vegetation is fundamental in any 

rehabilitation programme.   

 

Owing to the highly arid environment in which the mining project would take place, any 

disturbance (removal or trampling of vegetation) would take a long time to remedy. This is 

the principle reason for a precautionary approach whereby the habitat is disturbed as little as 

possible while still permitting the necessary activities for successful prospecting.  

 

Apart from possible (probable) removal of vegetation at the mining site the other major 

anticipated negative impact would be unavoidable compaction of the soil. Taking this and 

other impacts into account, it is proposed that the following basic restorative steps should be 

taken at the mining site: 

 

• Initiate restoration and rehabilitation as soon as mining is complete in an area.  This 

should involve back-filling excavations using tailings and discards and restoring the 

beach profile to that resembling the pre-mining situation.  No accumulations of 

tailings should be left above the high water mark. 
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• On cessation of operations, all mining equipment, artificial constructions or beach 

modifications created during mining must be removed from above and within the 

intertidal zone. All structures/ infrastructure should be removed.  

• The site should be decontaminated of any oil or chemical spills. 

• An appropriate seed-mix (determined from the composition of the surrounding 

undisturbed vegetation) should be obtained and broadcast over the disturbed 

terrestrial mining site. The seed should then be lightly raked into the soil.  

•  No watering of the site should take place; the seed should be allowed to germinate 

under the natural climatic regime to prevent die-off if germination occurs after an 

artificial regime caused by watering. 

• The sites should be monitored over a two to three year period for success or 

otherwise of re-vegetation. If initially unsuccessful, a second attempt should be 

carried out.  

• All restoration interventions should be carried out under the supervision of a qualified 

restoration ecologist or landscape practitioner. 

 

Aspect/Impact Rehabilitation Measure Monitoring 

Frequency and 

Responsibility 

Rehabilitation of 

access roads 

Access road to be upgraded for distance 

of approximately 200m. 

Once-off, after rehab 

is completed. 

Plant area Dismantling of processing plant. 

Demolition of steel buildings & structures; 

reinforced concrete structures; housing 

and facilities. 

Processing waste deposits and 

evaporation ponds (salt). 

General surface rehab and grassing. 

Water management. 

Immediately after 

demolition/dismantling 

and 2-3 years of 

maintenance and 

aftercare.  
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Mine Area Initiate restoration and rehabilitation as 

soon as mining is complete in an area.  

This should involve back-filling 

excavations using tailings and discards 

and restoring the beach profile to that 

resembling the pre-mining situation.  No 

accumulations of tailings should be left 

above the high water mark. 

 

General surface rehab and grassing 

On cessation of operations, all mining 

equipment, artificial constructions or 

beach modifications created during 

mining must be removed from above and 

within the intertidal zone. 

Immediately after 

rehabilitation and 2-3 

years of maintenance 

and aftercare. 
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4. REHABILITATION COST SUMMARY  

Exploitation of the heavy mineral sand resource at Walviskop, Port Nolloth, Northern Cape 

REHABILITATION COST 

Rehabilitation Plan Item Area Rehabilitation Action Unit Cost Estimated Cost 

Note: The unit cost was determined using the DMR Master rates for financial provision (2005-2020) according to CPI %. Each rehabilitation action 

has a different cost. As per action: size x unit cost = action cost respectively. 

Rehabilitation of access 

roads 

200m x 7m = 1400 m
2
  Access road to be upgraded 

for distance of approximately 

200m.  

R 41.67 per m² R 58 338.00  

Plant area  Area of plant: 250m
2
 Dismantling of processing 

plant 

R 16.72 per m
2
 R 4 180.00  

Plant area  Steel buildings and structures: 5m x 

7.5m = 37.5 m
2
  

Demolition of steel buildings & 

structures 

R 232.86 per m² R 8 732.25  

Plant area  Concrete structures: 30m x 30m = 

900 m
2 

Demolition of reinforced 

concrete structures 

R 343.17 per m² R 308 853.00  

Plant area  350 m
2
 housing  Demolition of housing and 

facilities 

R 465.72 per m² R 163 002.00 
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Mine area  900 m
2
 = 0.09 ha  Opencast rehabilitation 

including final voids and ramps 

R 237 029.49 per 

ha  

R 21 332.65 

Mine area 1800 m
2
 = 0.18 ha Rehabilitation of overburden 

and spoils 

R 162 758.61 per 

ha 

R 29 296.55 

Plant area  900 m
2
 = 0.09 ha Processing waste deposits 

and evaporation ponds (salt)  

R 202 712.91 per 

ha 

R 18 244.16 

Plant and Mine area 2600 m
2
 = 0.26 ha General surface rehab and 

grassing  

R 128 932.28 per 

ha 

R 33 522.39 

Plant area 2600 m
2
 = 0.26 ha Water management  R 49 023.68 per 

ha 

R 12 746.16 

Total R 641 827.16 

Maintenance and Aftercare  

Plant and Mine area 14 000 m
2
 = 1.4 ha 2-3 years of maintenance and 

aftercare  

R 17 158.29 per 

ha 

R 24 021.61 

Maintenance phase total  R 24 021.61 

Total Rehabilitation provision R 665 848.77  
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